1 Musi cal Infornatlon Processi ng System . Theézﬁgggﬁp+"
invention relates generally to information processing systens,

more particularly to an i-nproved " information processing systen1mh &ﬂDS
is capable of effig entl,y 5 loadihg various data, such as nusic data, from
a.networ k system recording nmedirumor the like to a term nal device.
Wth w despread use of conputer networks .such as personal conputer
communi cati on netwonks and I nternet, various conmuni cati on systens
have been built .on a global basis which 10 conmunicate various data and

I nf ormati on using comuni cati on net wor ks such as tel ephone |ine

net wor ks. The use of such conmuni cati on networks permts pronpt and
easy transm ssion ~of various data and information. It has al so been
getting very popular to process nusic information by neans of a 15
per sonal conput eMusircadddinficmmati an Frocesssjmgh &ysteyof t war e, kar aoke
.(singing to recorded nusic for entertalnnment) software has been

devel oped which enabl es karaoke perfornmance using a

The present invention relates generelly to information -
processing systems, and more particularly to an improved
~information processing system which is capable of efficiently
5 loading various data, such as music data, from a network
system, recording medium or the like to a terminal device.
With widespread use of computer networks such as
personal c_:emputer communication networks and Internet, various
communication systems have been built on a global basis which
10 communicate various data and information using eommunication
networks such as telephone line networks. The use of such
communication networks permits prompt and easy transmission
of various data and information._ It has also been getting
very populer to process music information by means of a
15 personal computer. In addition to music "sequencer" software,
karaoke (singing to recorded music for entertainment) software
has been developed which enables karaoke performance using a
personal computer. In usingl such sequencer and karaoke
software, how to supply music piece\data (particularly those
20 of newly-released music piecee) to users efficiently is a very

important issue. . 0
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The users are able to ‘obtain desired music data easily

Y
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and promptiLy v:|.a a communu.cat:.on network. Slmllarly, a
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renewed’ %ersion of various software such as karaoke or tone

25 generating software can be delivered to users promptly via a



per sonal conputer. I n using such sequencer and kar aoke sof tware, how
t.o supply nusic piece data (particularly those 20 of new y-released music

preces) to users efficiently is a very | mportant issue.
The users. are able to obtain desired nusic data easily and pronptly
via a conmuni cati on networKk. Simlarly, a - renewed. ver si on of

various software such as karaoke or tone,_ 25 generating software can be
delivered to users pronptly via a -2-

- 2- comuni cati on net wor K. According to the known approach

desired dateoa?gnicat_gﬁmggeﬁggﬂ.fron1the network by a user first selecting-
the data rom a éata directory of a host system However, with such 5

an approach, theagegradag? 86 atheadindwi Nispprdadh,st desdred datat hereser
(termnal device) tend to be erroneously downl oaded in an overl appi ng

manner, or dewnleaded fromlthenmettairk byya user fHirsd eeflledtiingt theudata
Further, the known approach requires: a cunbersone sel ecting operation
on the part fobmt be dader ddmcttdy wfulal hastadxstemt | Howenerasel theswel wor k

traffic to an excessive degree. This would result _in waste of noney
where 5 an approach, the same data as already furnished or stored in

the user (terminal device) tend to be erroneously downloaded
in an overlapping manﬁer, or completelylirrelevant data may
be selected by the user. Further, the known approach requirés
a cumbersome selecting operation on the part of the user and

10 would inadvertently increase the ﬁetwork traffic to an
excessive degree. This would result in waste of money where
a pay communication network is utilized.. The same problems
could occur where data is loaded from a CD-ROM or other
recording medium into a personal computer.

15 'It is therefore an object of the present invention to
provide a musical information processing system which allows
optimum data to be efficiently loaded by determining system
and program possessing conditions in a user system.

It is another object of the present invention to provide

20 a musical information processing system which is applied to
ioading managemeht of data or program within a user system as
well as data acquisition from a communication network into the
user system. and ﬁhich permits efficient 1loading of
predetermined data or program from a_predetermined récording

25 medium in the system. |

| In order to accomplish the above-mentioned objects, the
present invention provides a musidal information brocessing

system which comprises a processing section, a storage section



a pay communi cation network is utilized. The sane probl ens coul d
occur where data is | oaded froma CD-ROM or other - recordi ng nmedi um
into a personal conputer. 15 It is therefore an object of the
present invention to provi de a mnusical information processing system
whi ch al | ows optinmumdata to be efficiently | oaded by determ ning
system and program possessing condijions in a user system

It is another object of the present invenmtion to provide 20 a nusi cal

i nformati on processing systemwhich is applied to | oadi ng managenent

of data or ppadbaFed tHitha tHer prbeblBiag sectid®! landd Havdngcostsrédon
froma communi cation network into the . user system and which

permts ef thereAh &badigist oOfFirst deptadetamdni aedalkd asmpplyogseatioom a
predeterm ned recording 25 mediumin the system In order to
acconpl i sh thansoted withi thedpodiessing tsaction angr stomagenseation and
provi des a nusical information processing system whi ch conprises a
processi ng beydngn, shoredr afbeseini grprious data, wherein to execute

connected with the processing section and ha¥Ln stgr%d
predetermined processing ase on the irst ata, the

processing section sends the data supply section a request for
transfer of second data if the second data is not stored in

the storage section, and the data supply section transfers the

- second data to the storage section in response to the request

10 for transfer.

in one typical example of the above-mentioned musical
information processing system, the processing and storage
sections are provided in a user's terminal, while the'data
supply section is provided in a host device or another

15 terminai-as a database for access via a communication network.
Alternatively, the processing section may be in another
terminal or host device connected to the network, and the
storage section may be incorporated in a terminal device or
connected. to the network.

20 In order to.execute the predetermined process, second
data are needed in addition to the first deta. For example,
where . the predetermined processing is an automatic
reproductiom of a given piece of music (music piece), the
first data comprise automatic performance sequence _data

25 (containing' data designating notes and tone generation
timing), which are necessary for total reproduction of the
music piece, and the second data comprise waveform data and

tone generator program data necessary for reproduction of



therein at least first data, and a data supply section connected with
the processing section and storage section and havi ng stored therein
various data, wherei'n to execute 5 predeternined processing based on
the first data, the processing section sends the data supply
section a request for transfer of second data if the second data is
not stored in the storage section, g?d the data supply section
transfers the second data to the storage section in response to the
request 10 for transfer. I n one typical - exanple of the

above- menti gpadvidahtaltones. ITHO/SERITARE RHeRAATH E W/ StEMindE @EVLESSi NY
and storage '~ sections are provided in a user's termnal, while the

dat a heBpP| st cisd | @Reir@ifllr Gt dBdakb aHeosfifeti datar andt may dBso
term nal as a database for access via a communi cati on networKk.
~Alternativecpntalia psomessifhgtbect secondy datda.n arldhémer a selegitional tor

host device connected to the network, and the . storage section may be
i ncor por at edepmoducer ranahugdsi ceiege is awdeecdad thet hterpeinglk. t
In order. to execute the predetern ned, process, second data are needed

in addlﬁlonPFGdFﬁérWFpgp BEPgeSEiRgc(iRpthis case, ﬂH@P@atFﬁemuﬁFEdE 8F® ned

processi ng ut ona

(musi ¢ plec5fpr9§ ction PFPF?FSdaE§<§ﬂ%§ﬁ |on é%ﬁga e9§5 uZhge
d 25 .
ata I ;'Lg;&@ 16 b40aL RN 5@5&% BQ*QSFtE%HﬁneaeﬂfééééQn

timng), which are neces reproduc
it is necessary for the second data to be possessed by or

stored in the storage section. | The processing section
10 ascertains whéther or not the second.data necessary for the
predetermined processing are stored in the storage section.
If all or some of the second data necessary for the
predetermined processing are not stored in the storage
section, the processing section sends the data supply section
15 a request for transfer of the lacking data. If the data
supply section is in the form of a database for the entire
musical information processing system, the database contains
all the data needed in the system (or at least all of the
second data) and thus is able to transfer the requested second
20 data to the sto:age section in response to the request of
transfer. A determination as to ether or not the second data
are stored in the storage section may itself Be made by the
proceésing secﬁion, or by a processor of the data supply
section in response to the terminal's requést for transfer.
25 This arrangement permits selective transfer of only some
of the éecond data that are not actually stored in the
storage seétibn, thus achieving efficient downloading.

With the present invention thus constructed, optimum



nmusi ¢ pi ece, and the second data conprise waveform data and t one
generator program data necessary for reproduction of

-4- i ndi vi dual tones. The storage section of a term nal device

has stored therein at |east the first data and may al so contain sone
ot the second dat a. When a selection to reproduce a nmusic piece is
made in the termnal, the 5 predetermn processing (in this case,
automati c nusic piece reproducti on process) is executed on the basis
of the first data, but for conplete execution of the predeterm ned

process,  gath! okSpp8geametunt Be_hlLons€0851 IRt oWkl HEI8QSSESELdihy b
stored in the storage Section. The processing section 10 ascertains

whet her or goktbhcaiie Garshrai-pomaansalg coaditiens of pusdet sruénetinal .
processing are stored in the storage section. If all or some of the
second dat aFoetherar ynécassdmey dataprtdetle nidpwdlpadedsstany dee neadilyred
I n the storage section, the processing section sends the data supgly
section 15sedectgedewithonttaausgrls slumhersomnssedegding operathengdagn

supply section is in the formof a database for the entiye '
5 the same data as already possessed by a user's terminal can

be prevented from being downloaded into the user in an

overlapping manner, with the result that wasteful processing

can be avoided, Thus, the present invention achieves superior

benefits, such as effective prevention of increase in the
10 netwbrk traffic. |

In another example 6f the musical information processing
system, the data supply section is connected wifh the
'processing and storage sections without an intervening
communication network. In such a case, the data supply

15 section may also be provided in a user's terminal, and the
principle of the present invention is applied to loading
management of data or program within the user system. The
data supply section may be in the form of a database having
a relatively small capacity; e.g., a portable recording medium

20 such as a CD-ROM.

Thus, even when data or program is loaded from a
recording medium, such as a CD-ROM, to an internal memory,
such as a RAM, in the user system, necessary data to be
downloaded.can.be readily selected without a user's cumbersome

25 selecting operation, and the same data as already stored in
the internal mémory can be prevented from being downloaded in
an overlapping manner, with the result that wasteful

processing can be avoided.



musi cal i nformation processing system the database contains all the
data needed in the system (or at |east all of the second data) and
thus is able to transfer the requested second 20 data to the storage
section in response to the request of transfer. A determination as to
ether or not the second data are stored in the storage section may
itself be made by the processi ng secgtion, or by a processor of the
data supply section in response to the termnal's request for
transfer. 25 This arrangenent permts selective transfer of only

sone of th@anpeherd dapacthadf akpenOprasént! |dhvemdivsh | prbbedes a
storage section, thus achievinng efficient downl oadi ng. Wth the

present invaakiealt hififépnationt esrocgsingn system which comprises a

- 5- data or program can be automatically downl oaded according to
system and progessipgsssastioncoadi storagef seckdon sconpetted. with the
Further, necessary data to be downl oaded can be readily. sel ected,

wi t hout a upsecessingeseshioneansk ihayigngrafiorad therein aheleast WFiCas
al ready possessed by a user's term nal can be prevented from bein
downl oaBed Patd.t BEd dcdaty sypply segkdqn, gommgched,with,the Pﬁ%°?§§ﬁP3

t hat wasteful processin ; . . .
section and gtorage section and having stored therein various

data, wherein the music data contéins designation data for

designating music-related data of the various data that is

necessary for executing predetermined processing based on the

10 music data, and when the processing section executes the

proceésing based on the music data, the data supply section

transfers to the storage. section the music-related data
designated by the designation data.

| Also, in this case, if the predetermined processing is

15 an automatic reproduction of a given music piece, the music

data comprise automatic performance sequence data (containing

data designating notes and tone generation timing) which are

necessary for total reproduction of the music piece, and the

music-related data comprise waveform data and tone generator

20 program data necessary for reproduction of individual tones.

The storage section has stored therein at least the music data

land may also contain some pf the music-related data. The

characferistic point of the musical information processing

system is that the music data contain not only the automatic

25 performance sequence data but also such data designafing

music-related data needed for execution of the predetermined

processing (automatic music piece reproduction brocessing).

Only some of the music-related data that are necessary for



can be avoided. Thus, the present invention achieves superior
benefits, such as effective prevention of increase in the 10 network

traffic. I n anot her exanpl e of the nusical information

processi ng system the data supply section is connected with the
ptocessi ng and storage sections w thout an intervening comuni cati on
network. I n such a case, the data suppl section may al so be provi ded
in a user' s termnal, and the prlnﬁlple of the present invention is

applied to | oading managenent of data or programw thin the user

system Therg roTiqarti‘oﬁU@f’lé/ m2dd pReBBY(Wavé forh At Brotofe dgéndastor
havi ng arelatively small capacity, e.g., a portable recordi ng nedi um

20 such aspgogafOdata) may be Ebuéctevenymheanéaéared Erogr athe sdataded

froma recordi ng medium such as a CO-ROM to an internal nenory,

such as a Ralppilg sbetmsarony$henbasésee§atyedées1gnabang data dans| therd

can be readily selected wthout a user's cunbersone 25 sel ectin

operation, atdredeintoethetstasage reeciicn or dthatysort °ftﬁét?nﬁbpﬁg¢ Benory

can be prevented from bei ng downl oaded in an overl appin pner, wth
E gutgmatlcaily

the resflt sHEpPligs: epyrhe necegsage Misie-Eal e dsitaeds

specified by-the designating data, and this can reduce a
user's load in loading data. Further, because the amount of
the designating data is by far smaller than the amount of the
musicfrelated data, the total amount of the music data
10 prestored in the storage section can be. reduced to a

- substantial degree.

For better understanding of various features of the
present invention, the preferred embodiments of the invention
will be described in detail hereinbelow with reference to the

15 ‘accompanying drawings, in which:

Fig. 1 is a block diagram illustrating a generai
structure of an embodiment of an informa'ti'on processing system
according to the present invention;

| Fig. 2A is a blogk diagram illustrating an exemplary
20 structure of a host computer of Fig. 1;

Fig._ZB shows examples of several data groups stored in
a data bank of Fig. 2A;

Fig. 3A is a block diagram illustrating an exemplary
structure of a terminal device of Fig. 1;

25 Fig. 3B is a diagram illustrating an exemplarj memory
map in a RAM of a persdnal computer of Fig. 1:;

Fig. 4A is a diagram illustrating an exemplary structure



- 6- Anot her aspect of the present invention provides a

mysi cal i nformation processing system which conprises a processi ng
section, a storage section connected with the processi ng section and
having stored therein at least nusic 5 data, and a data supply section
connected with the processing section and storage section and havi ng
stored therein various data, wherein the nmusic data contains

desi gnation data for designating nusi C-rel ated data of the various
data that is necessary for executing predeterm ned processing based on

the 10 mugiecpdaiad pdBdedgrat:ne processing section executes the
processi ng based on Phe nmusi ¢ data, the data supply section transfers

to the storage sgdiy.0naBt 18 duidgrm alladistalating andesegpdacyd Hyrutture
designation data. Also, in this case, if the predeterm ned

processi ng bo¥f whavefatrmadata®ti c reproduction of a given nusic piece, the
nmusi ¢ data conprise automatic performance sequence data (contai ning
dat a desi gnat i ng Fiat.eSAahd & cilagrare rddtliustngtiing) prwakenpipsy structure
necessary for total reproduction of the nusic piece, and the

nusi c- r 8 at &F PAFAVEIREr A8Ediavef orm data and tone generator 20 program

cat 8 neceo5al ) ! Y cBROAChI ek WA SRS exempyai et Eie
contain son%fo%r%ggagp§a%hgelated dat a. The
Fig. 5C is a diagram illustrating an éxemplary data
structure of user profile information;
10 Fig. 6 is a flowchart showing an example of a main
routine égecuted by the host computer of Fig; 1;
Fig. 7 is a flowchart illustrating a part of an example
of a daté transfer process;
Fig. 8 is a flowchart illustrating another part of the
15 data transfer process of Fig. 7;
Fig. 9 is a flowchart illustrating the remaining part of
the data transfer process of.Fig. 7:
Fig. 10 is a flowchart illustrating an example of a main’
program executed by the terminal devices of Fig. 1;
20 - Fig. 11 is a flowchart illustrating a part of an example
of network processing;
Fig. 12 is a flowchart illustrating another part of the
netwdrk processing of Fig. 11;
Fig. 13 is a flowchart illustrating still another part
25 of the network processing of Fig. 11:
Fig. 14 is a flowchart illustrating the remaining part
of the network processing of Fig. 11;

.Fig. 15 1is a flowchart illustrating an example of



characteristic point of the nusical information processing ~ systemis
that the music data contain not only the automatic 25 perfornmance

sequence data but al so such data designating nmusi c-rel ated data
needed for execution of the predeterm ned - processing (automatic mnusic
ptece reproduction processing). Only sonme of the nusic-rel ated data
that are necessary for ' -7-
reproduction of a music piece (maveforﬁiéhfa or tone generator program
data) may be selectively transferred fromthe data supply section on
the basis of bmgcggibgnggbagsgghg;and t hen stored into the storage
section. VMa? sort of data should be 5 supplied as the necessary

- nmusi c-rel ated dafFdgi.sl18uisnatfswdhart illiparidtiod; by ekamptei gfatusicat a,
and this can reduce a user's load in | oading data. Further, because
t he anmount pfiece-dathepersoymancegpdatessdngy far smaller than the anount
of the nmusic-rel ated data, the total anount of the nusic data 10

prestored in tKdg.stbfade sefloveharhnildustrafieg an egample of a

substanti al degree. _
5 music-piece-data selecting process;

Fig. 18 is a flowchart illustrating an example of tone
generatihg processing; |
Fig. 19 is a flowchart illustrating an example of
waveform calculation; and
10 Fig. 20 is a timing chart explanatory of the tone

generating processing of Fig. 18.

Preferred embodiments of the present invention will be
described hereinafter in relation to an informétion.processing
system which is designed to supply (deliver or load) various

15 music data, such as music piece data and waveform data ahd
tone generating program. |
<General Structure of the System>
Fig. 1 is a block diagram showing a general structure of
an embodiment of an information processing system according
20 to zthe present invention. As shown, the information
processing system generally comprises a' host computer 10,
relay stations 21 and 22, network lines 50 such as public
telephone lines, and terminal devices 31 to 35 connected to
the host computer 10 via the network 1lines 50 and relay
25 stations 21, 22. The terminal devices 31 to 35 include a
personal computer 31, an electronic musical instrument

(E.M.I.) 32, a game machine 33, a communication karaoke system



For better understanding of various features of the pr esent

invention, the preferred enbodi ments of the invention wll be
described in.detail hereinbelowwth reference to the 15 acconpanyi ng
drawi ngs, in which: Fig. 1 is a block diagramillustrating a
gener al structure of an enbodi nent of an information processing
system according to the present in¥§ntion; . Fig. 2Ais a

bl ock diagramillustrating an exenplary 20 structure of a host conputer
of Fig. 1; " Fig. 2B shows exanpl es of several data groups stored.
o a d3ta hapk §f FadM 24ystem Dbased, Fi #or3Adxamplel,0ckonli agapTe
illustrating an exenpl ary structure of a termnal device of Fig. 1;
25 FbgoadBaktingldi agEaghi Idfisthet itegndmalxedpvicgs SIoryo 35 ismp
in a RAM of a personal conputer of Fig. 1; ' Fig. 4A is a diagram
i |l ustrati ngoaneetedpl oy the uctetwork line 50 by meanaisiof paecMOBEMa;
Fig. 4B.is a diagramillustrating an exenplary structure of waveform
dat a; (Modulator-Demodulator) if the corresponding line 50 is a

5 public telephone line, and also.has a function to transmit and
~receive dafa in a predetermined format in accordance with a
predetermined protocol if the corresponding network line 50
is a dedicated digital line. Any other sorts of terminal
devices than the above-mentioned may be used as long as they

10 are connectable to a network.

The relay stations 21 and 22 may be iocal telephone
offices if the lines used are commercial circuit lines, or may
compriee server computers if the lines used are those of LAN
(Local Area Network). If the network is a small-scale

15 network, the relay stations 21 and 22 may be eliminated so
that thelhost computer 10 are connected directly with the
terminal devices 31 to 35. The communication network lines
may partly rely on ground wave communication as by microwave,
or radio communication as by satellite. Further, as the daﬁa

20 communication method, a method of transmifting digital data
ae a background of voice communication may be employed other
than the conventionally-known digital communication method.

In-responée to a download request issued from any one of
the terminal equipments 31 to 35 or designation made on the

25 'host computer 10, the computer 10 transmits, to the terminal
device, desired music piece data, performance software for
performing a music piece, or tone generator (T.G.) software

for simulating a tone generator (software tone generator).



Fig. SAis a diagramillustrating an exenplary structure 5 of paraneter
dat a; Fig. 5Bis a diagramillustrating an exenplary structure
of program dat a; Fig. 5Cis a diagramillustrating an exenpl ary
dat a structure of user profile information; 10 Fig. 6is a
fLowchart showi ng an exanple of a main routi ne executed by the host
conputer of Fig. 1; Fig. 7 1s flowhart illustrating a part of
an exanpl e of a data transfer pr6c%€§' Fig. 8is a
flowchart illustrating another part of the 15 data transfer process of

Fig. 7, An Bx@mpila at&he\&ﬁbér bfi lthaShbgtleempheefeml D nghownt of
t he data transfer process o 7; Fig. 10 is a flowhart

i 'l ustratingnarrgyanghe of ag rmicnm in FilgQQr 2A) exteltkosby domputeri bl
devices of Fig. 1; 20 Fig. 11 is a flowhart illustrating a part of
an exanpl e comprisksnat wceltpabcpsecegsing unit (CHU)Y. 112 jas memdxmchar t
iI'lustrating another part of the network processing of Fig. 11:

Fig. 13 is haviipac metsﬁqne@stm@mm Staniious RN ParRrogEAms RN h@ak@t wor k

processing of Fig. Fig. 14 is a flowhart |IIustrat|n% t he
remai ni Ag p&rtdata ba@,lp LRe hasting kplﬁﬁ%"é%’é%‘? nghgFengmueic piece a,

waveform data and various data of performance and tone
generator software, a console and dispiay 14, a network
interface circuit 15, such as a MODEM, connected to the
network line 50, and a bus 16.

10 . Fig. 2B shows examples of a plurality of data groups
stored in the data bank 13: music piece data group (MUSIC
DATA(FILE) 1 - K) 131; waveform data group (WAVE DATA(FILE)
l1-1L) 132;.tone forming parameter group (PARA DATA(FILE) 1 -

M) 133; tone generating program group (TONE PGM(FILE) 1 - N)

15 134_such as various controi programs for tone generator; and
performance.prbcessing'program (PLAY PRG(FILE) 1 - P) 135 such
as automatic performance programs and karaoke softwafe. These
_data groups may be stored in any suitable storage or recording
medium such as a floppy disk (FD), hard:  disk (HD), magneto

20 optical disk (MO) or CD-ROM. In this embodiment, the music
piece data group (MUSIC DATA(FILE) comprises data for
effecting automatic performance.

The terminal devices 31 to 35 each connectable to a
network are all computer systems which basically have a

25 similar structure.as shown in Fig. 3A, although_they are
'differént from one another in outer appearaﬁce,
operating/dispaly section, stored software, etc. depending on

the respective types of the devicesl(i.e., personal computer



Fig. 15 is a flowhart illustrating an exanpl e of

-9- application processing; Fig. 16 is a flowhart _

i I'lustrating an exanple of nusic- - pi ece-data perfornmance processing;
Fig. 17 is a flowhart illustrating an exanple of a 5 nusic-piece-data
sel ecting process; Fig. 18 is a flowhart illustrating an exanpl e
of tone generati ng processing; Fig. 19 is a flowhart
illustrating an exanple of mavefofn}%chulation; and 10 Fig.
20 is a timng chart explanatory of the tone generating processing of

Fig. 18. (pC), karaoRechevied,cghndi maehsnel &BE. Pl eSESt showaNLhORigL | |
be descri bed hereinafter in relation to an information processing

syst em whi cBai,Sedehi §8ethé otstiphal (deioss 31U Ho03%) compirises a45CPUULOL
data, such as nusic piece data and waveform data and tone generating
program for <Gatrodllisy wmearad lofogdmmtSymt enf> the terminal device, a
| ROM 102 having prestored therein control programs and the
5 like, a RAM 103 for storing various data, a hard disk device
104, a flexible disk device 105, a CD-ROM or MO driver 106,
a card interface ciréuit 107, a memory card 108, a network
interface circuit 109 such as a MODEM, a console such as a
character keyboard 110, a display device 111, a music keyboard
10 112 employed where the terminal device is an electronic
musicél instrﬁment, a tone generator (T.G.) 113, and a system
signal path 114. In this embodiment, the "signal path" 114
generically refers to not only a CPU bus-but also an extended
bus, SCSI (Small Coﬁputer System Interface) and other
15 connections based on other connection standards.
In this embodiment, various storage or recording media
including the hard disk device 104, flexible disk device 105,
CD-ROM or MO driver 106 and memory card 108 are attached to
the terminal device in accordance with the specifications for
20 the termihal device; the specifications for the media mounting
and connection are different depending on the type of the
'terminal devices. In the case where the terminal device is
to be connected to the CPU bus, the storage media may be
connected in various manners, for example, via an interface
25 such as an extended interface circuit or SCSI.
The'tone generator 113 may be implemented by only a
CODEC (Coder-Decoder) including a digital—toQanalog coﬁverter

(D/A), or by a combination of a CODEC and tone generator



Fig. 1 is a block diagram show ng a general structure of an

enbodi nent of an information processing systemaccording 20 to the
present invention. As shown, the information processi ng system
general ly conprises a host conmputer 10, relay stations 21 and 22,
network |ines 50 such as public t el ephone lines, and term nal devices
31 to 35 connected to t he host co ter 10 via the network Iines 50
and relay 25 stations 21, 22. The terfhinal devices 31 to 35 include a
personal conputer 31, an el ectronic nusical instrunment - (EEM1.) 32, a

game machi ngagdwaeC PRBIGEEAY &Na&d GPked ST eWSP or MPU, or by driving
- 10 - 34, and a B system based, for exanple, on cable

br oadcast i ng. tohéderdrdfer iduviceides iMEN IMusdca] TastrumentrDegitdl to
the network 1line 50 by neans of a MODEM (Modul at or - Denodul ator) if
t he correspanderdacele 50Ins the Scagsd| wherel dibieoneoné ngenendtarsd khsia
function to transmt and receive data in a]fredeternined format in

accor dance vwinphegmented bye@lyr @ COPEG ot tdhe|CQREG Hes 59d iRy ngihRt &or k

| i ne 50 is a_dedicated digital line. Any other sorts of terninfi
5 so-called software +tone generator that arithmetically

generates tone waveform data by software; In the case where
the tone generator 113 is implemented by a combination of a
. CODEC and tone generator hardware, a board (daughter board)
equipped with a tone generator chip or device may be mounted
10 ' separately oh the CODEC, or these elements may be mounted on
the CODEC together from the beginning, or these elements and
CODEC may all be incbrporated in a single LSI.
Fig. 3B shows an exemplary memory map in the RAM 103 of
the personal computer 31 where only the CODEC is mountéd as
15 the tone generator 11 to gene';rate tone waveform data by
| software. As ‘'shown, an operating system for the personal
computer 31 is stored in storage region 1031, plural sorts of
performance processing programs are stored in storage region
1032, and one or more tone generating programs are stored in
20 storage region 1033. Fufther, a group of tone waveform data
(WAVE DATA) is stored in storagé-region 1034, and music'piece
data (MUSIC DATA) to be played are stored in storage region
1035. 1In éddition, storage region 1036 stores therein various
other data and programé'or is sometimes placed in an empty
25 condition.
<Data Structures>
Various.déta structures used in the presenf invention'

will be described below.



devi ces than the above-nentioned may be used as long as they 10 are

connectable to a network. The relay stations 21 and 22 nmay be

| ocal tel ephone offices if the lines used are conmercial circuit

| i nes, or may conprise server conputers if the lines used are those
of LAN (Local Area Network). If the network is a small-scale 15
network, the relay stations 21 and 22 naiﬁbe elimnated so that the
host conputer 10 are connected directly wrth the term nal devices 31
to 35. The communi cation network |ines may partly rely on ground wave

conmmuni cati on as g}y MR’ GHBWSE an exemplarA®t2uctiPe bsahifficapilde data
satellite. Further” as the data 20 communi cati on net hod, a nethod of

transmttinge@i et #ildAt(MUSIC DA (FIENY GHIEDgertrfl 0o NEbmprises Na My
be enpl oyed ot her t han the conventional | y-known digital comrunication
met hod. principallnmusspepiece odatal quandtto dMUSIGUBATAI)sanddnas borpigcene of
the term nal equipnents 31 to 35 or designation made on the 25  host
conput er 10reflagedodptia pantt) (MUSTEMISC PATA haaapmpanyiing the peinedpal
desired nusic piece data, perfornmance software for erformng a nusic
pi ece, 8r t @AEtgendhe principyl seushgreiece dakgy P@F"ﬁul@&% rP‘}"Efg)a is

enerator (software, tone generator
g (stored in thegdata bagk 13 in compressed form, while the

music—piéce—related dafa part (MUSIC MISC DATA) is stored in
the data bank 13 in uncompressed form. The principal music-
piece data part (MUSIC DATA) includes: data identifying a name
10 of the music'piecé (SONG NAME); data identifying a version
number of the music piece data (VER NO ID); data identifying
a language to be used to wvisually display the words of the
music piece where the muéic—piece data set is directed to
karaoke singing (LANGUAGE 1ID); data indicative of a
15 performance tempo of the music piece (TEMPO); data indicative
of a beat of the music piece (BEAT); principal perfofmance
event data containing data identifying types and occurrence
times of individual pgrforman¢e events in the music piece; and
data indicative of an end of the principal music-piece data
20 part (END OF DATA). The principal performance event data part
also contains information on a tone generator and tone
generating program to be used (TG INFO).
In the case where the music piece data is for karaoke
singing, wordé and image data are included in the principal
25 performance event data. Alternatively, performance event data
and words (and image) data may be stored separately so that
the words (and image) data are read out, in response to a

selection that the music piece should be for karaoke singing



An exenpl ary structure of the host conputer 10 is shown in Fig. 2A

As shown in Fig. 2A, the host conputer 10 conprises a centra
processing unit (CPU) 11, a nenory 12 havi ng prestored therein various
control prograns and data, 5 a data bank 13 having prestored therein nusic
piece dat a, wavef orm data and vari ous data of performance and tone
generator software, a console and di spl 514, a network I nterface
circuit 15, such as a MODEM connected tt the network |ine 50, and a
bus 16. 10 Fig. 2B shows exanples of a plurality of data groups

stored in thatfara diak #6r ausﬁér@i%eﬁféaﬂm@épuao( M5l €o exediABA(the E) 1
.- Ky 131; waveform data group (WAVE DATA(FI.LE) 1 - L) 132; tone

fornmi ng par peeFermghespwl BARShE AGELEELEr image datd)visSGallyndigehayedi ng
programgroup (TONE PGMFILE) 1 - N) 15 134 'such as various control
programs for ton@hgermualoc+rpiene-relatedr idatesanparpr ddEISIGgMISEgr BATA PLAY
PR FILE) 1 - P) 135 such as automatic performance prograns and
kar aoke sof esgompanydng the pmircipalpsughg-péeseofada Pafly inrliudges:
storage or recording medi um such as a floppy disk égD), har d._ di SF

e e

(HD), nlgnefgtazoidentiteingi & parg OF CHIROMUSIC PHPCS orffOMGHNRNE
L g adReRERRLTE BERHRLNG' § RS ThR S 3 B RubBbantogeos
each ConneCRﬁBE&CPQN%O)'and the like; data identifying a version number
of the music piece data (SONG VER NO ID); and information on
a tone generator and tone generating program associated with
10 the music piece data (TG INFQO); and data indicative of an end
of the music piece data (END OF FILE). Depending on the
situation, the music-piece-related data part (MUSIC MISC DATA)
may also include.a tone color 1list enumerating numbers or
names'of all tone colors to be used in perfbrmance of the
15 music piece.
| Fig. 4B shows an exemplary structure of waveform data
set or file (WAVE DATA(FILE)), which is used in a tone
generator to generate a waveform and generally compfises
principal waveform data part (WAVE DATA) and waveform-related-
20 data part (WAVE MISC DATA) accompanying the principal waveform
data part. The principal waveform data part (WAVE DATA) is
stored in the data bank 13 in compressed form, while the
waveform-related-data part (MUSIC MISC DATA) is stored in the
data bank 13 in uncompressed form. The principal waveform
25 data part (WAVE DATA) includes: data identifying a name of the
waveform (WAVE NAME); data identifying a version number of the
waveform data (WAVE VER NO ID); information identifying a

format of the waveform data (WAVE FORMAT ID); waveform sample



network are all conputer systens which basically have a 25 simlar
structure as shown in Fig. 3A, although they are different from

one anot her in out er appear ance, operating/di spaly section,
stored software, etc. depending on the respective types of the
devices (i.e., personal conputer : -
12 - (PO,  karaoke device, game n gipe, etc.). As shown in Fig.

3A, each of the term nal devices 31 to 35 conprises a CPU 101 for
controlling overall operation of the term nal device, a ROM 102 havi ng

prestored tRgkai (WAVR! SAUPRE OOAPAY; adiil (dita AndilcatiaeRAl aA3ehdr ot theng
various data, a hard di sk device 104, a flexible disk device 105, a

CD- ROM or Mgpadeifoem d8ta (END @Fc®amAilnterface circuit 107, a nenory card
108, a network interface circuit 109 such as a MODEM a consol e such
as a char actiive Weybfaru-tedatedddspaagaxie (WAVE MISCaDATA) cinelpdesd
10 112 enpl oyed where the term nal device is an electronic nmusi cal
i nstrument, détﬁoﬁéi%e‘fﬂmg 3 Thame "PlfS,ﬂbﬁldWaV@?@F@m( WAVE NAME): pdehe114.
L oo TR 40 o Sl Shnek s, ene R4 gy BEL,
Interface) ?B ;Otgg%ormation containing a brief explanation of the
waveform data (WAVE MISC INFO) and the 1like; and data
indicative of an end of the waveform data (END OF DATA).
In Fig. 5A, there is shown an exemplary structure of
10 tone forming parameter data set or file (PARAMETER DATA
(FILE)), which is used by a tone generator which is designed
to arithmetically generate a waveform without using waveform
data and which generally comprises principal parameter data
pért (PARAMETER DAfA) and paramétér—related data part (PARAM
15 MISC DATA) accompanying the principal parameter data part.
The principal parameter data part (PARAMETERIDATA) is stored
in fhe data bank 13 in compressed form, while the parameter-
related data part (PARAM MISC DATA) is stored in the data
bank 13 in uncompressed form. The principal parameter data
20 part (PARAMETER DATA) includes: data identifying a name of the
tone forming parameter data (PARAM NAME); data identifying a
version number of the tone forming parameter data (PARAM VER
ID); data identifying a kind of the tone forming parameter
data (PARAM KIND ID); parameter data (PARAMETER); and data
25 indicative of an end of the tone forming parameter data (PARAM
VER ID).
The . parameter-related data part (PARAM MISC DATA)

includes data identifying a name of the tone forming parameter



15 connections based on ot her connection standards. In this
enbodi nent, various storage or recording nedia I ncl udi ng the hard
di'sk device 104, flexible disk device 105, CD- ROM or MO driver 106
and nmenory card 108 are attached to the term nal device in accordance
with the specifications.for 20 the termnal device; the specifications
for the nedia nounting and connect gn are different depending on the
type of the term nal devices. In’t case where the term nal device
S to be connected to the CPU bus, the storage nedia may be

connect ed i Ba¥ar ( PHRAFPRARES ; fafartae&mt@fym A YA GRmES: of Ughe as

an extended |nterface circuit or The tone generator 113

nmay be inpl ¢aRBt efobKing! )pa%:ameter C@EES ( QeRiRAM DerBRIe I p )i; ncinfibngation

di gital -to-anal og converter (DFA), or by a conbination of a CODEC and
tone gener atbhtaining a brief explanation of the tone formidg-parameter

har dwar e i ncluding a dedicated LSI, DSP or MPU, or by dr|V|qg a tone
gener at or ddeitae (PARAM MISC IMFS)cand rthe kidte; Bind tdata indieativecef.

In the case where the tone generator 113.is i npl enented by only a
CODEC, Phe emperd ofydbe & (FiNDh OF FILE). -

Tone forming program data set (file) (TONE PGM
DATA(FILE)) and performance processing program data set (file)
(PLAY PGM DATA(FILE)) have a same data structure as shown in
Fig. 5B. That is, each of these program data sets comprises

10 principal program data part (PROGRAM DATA) and program-related
data part (PROGRAM MISC DATA). The principal program data
part (PROGRAM DATA) is stored in the data bank 13 in
compressed form, while the program-related data part ( PROGRAM
MISC DATA) is stored in the data bank 13 in uncompressed

15 form. As shown, the program-related_data part (PROGRAM MISC

" DATA) includes: data identifying a name of the tone generating
program or performance processing program ( PROGRAM NAME); data
identifying.a version number of the program (PRGM VER ID);
'information containing a brief explanation of the program

20 (PRGM MISC INFO); and data indicative of an end of the file
(END OF FILE). |

Because the principal data partlof each of the above-
mentioned data sets is stored in compressed form and the
related data part of each of théée data sets is stOfed in

25 uncompressed form, the reléted data part can be consulted
before the corresponding principal data part is downloaded,
which will effeotively facilitate management as to whether

downloading of the principal data part should be effected or



5 so-called software tone generator that arithnetically generates tone
waveform data by software. In the case where the tone generator 113 is
i npl emented by a conbi nation of a CODEC and tone generator hardware, a
board (daughter board) equi pped with a tone generator chip or device
may be mounted 10 separately on the CODEC, or these elenents may be
nmount ed on t he CODEC t oget her frgnléhp begi nning, or these el enents
and CODEC may all be incorporated Th a single LSI. Fig. 3B
shows an exenplary nenory map in the RAM 103 of t he personal conputer

31 where onhytt he WHdEGHS WSt @6wAloadS théheompresgededaitar skt t othe
generate tone waveform data by software. As shown, an operating
system f or tbenfteadedal compressadipuladra 35eits wiblede n resdoxrgd r §gi obhe 031,
plural sorts of per f ormance processing prograns are stored in_ storage
regi on orig3nalafidronby cthererninal gevdcs bayipgogeasivadetbeodatin
20 storage region 1033. Further, a group of tone waveform data

(WAVE DATA) SB¥-st dre@neninpdemgetptiprnn ¢eskain dakaspeyppb@cattached to,

MUSI C DATA) to be played tored ip st 1035, _|
i 1R, SPBGE FBR SoTesteRtipeed dfe HEtR AT ATSSLEY & FRER 15 UGng

59T O e SREVAdEG, A U DeRR OB, B g A

Struct ures> ur es use

i nvention determihb,b%z%ﬁ;sctrﬂeb%%é@ﬂ‘@d term of use, whether the data

set can be used at a particular time. In this case, the
program data éet can be prevented froﬁ being activated after
10 a lapse of the term of use.

In each of the terminal devices 31 to 35 is stored
information on the terminal device itself, i.e., user profile
information (USER PROFILE). Where such user profile
infdrmation is stored in the host computer 10 és well, vérious

15 processes can be exe-c':uted' on the basis of the user profile
information (USER PROFILE). Fig. 5C shows an exemplaryl data
structure of the user profile information (USER PROFILE),

- which comprises user identification information (USER ID),
user personal information (USER PERSONAL ID), user system

20 information (USER SYSTEM INFO) .and direcfory information
(DIRECTORY INFO).

The user personal information (USER PERSONAL) includes
a user name (USER NAME) and user address (USER ADDRESS). The
user system information (USER SYSTEM INFO) includes: type datal

25 indicating a kind of the device (MACHINE KIND), such as a
karaoke device, personal computer or game machine; name data
identifying a name of the device by its model number (MACHINE

NAME); information on the CPU used in the device (CPU INFO);



- 14 - ' Fig. 4A shows an exenplary structure of nusic-piece data

set or file (MJSIC DATA(FILE)), which generally conprises a princi pal
misi c- pi ece data part (MJSI C DATA) and nusi c- pi ece- rel ated data part
(MUSI C M SC DATA) acconpanying the principal -5 part. The principal

nmusi c- pi ece data part (MJSIC DATA) is stored in the data bank 13 in
conpressed form while the nusic-gifgq:related data part (MJSIC M SC
DATA) is stored in the data bank 13"Tn unconpressed form The '

princi pal mnusic- pi ece data part (MJSI C DATA) includes: data

i denti fyi ngmémaﬁgeinigrmaﬁiéﬁesl%ﬁ!és i RpacIYGollANEremd ey aproeddedying a
ver si on nunber of the nusic piece data (VER NO ID); data identifying
a | anguage thebdewied (MEMORWALNFOOSsphigrhationros ah ¢operatingnspstepi ece
where the nusic-piece data set is directed to kar aoke si ngi ng

( LANGUAGE | Provdded indtbetdewice such ms genvemsioncandetppeothenreofucPs

pi ece (TEMPO); data indicative of a beat of the nusic piece (BEAT);
princi pal pENFOwarnd informgEiendQry 2 oREAWArKg REAEPGUentredi dd t ThRs

and occurrence times _of individual performance events in the nusic
pi ece; and devicegdPROTQEOLIINFC)of an end of the principal nusic- piece

data The directory information (DIRECTORY INFO) includes a
list of waveform data prestored in the device (WAVE LIST), and
a list of tone generating programs or performance processing
.programs (SOFT LIST).
10 <Processing in Host Computer 10>

Fig. 6 is a flowchart showing an example of a main
routine executed by the host computer 10. The host computer
10 is capable of performing line services for a maximum number
of nét channels MAX NET.CH by time-sharing processing (TSS),

15 so as to'trahsmit data in response to a download request
issued from~any one of the terminal devices.

First, at step. S10 of Fig. 6, pointer i pointing to one
of the network 1ine§ to be serviced is initialized to a value
of "1". Thén, the host computer iO proceeds to step S20,

20 where data transfer processing is executed for the liné
pointed to by the pointer i (i.e., "i"th line). After this,
the value of the pointér i is incremented by one (i + 1) at
step S30, and a determination is made at step S40 as to
whether the current value of the pointer i has exceeded the

25 maximum numbef of the channels connected to the host computer
10 (i.e., i = MAX NET CH + 1). If.answered in the negative
(NO) at step S40, the host computer 10 loops back to step S20

in order to perform the data transfer processing for a next



20 part (END OF DATA). The principal performance event data part

al so contains infornmation on a tone generator and tone ~generating
programto be used (TG I NFO. In the case where the nusic piece
data is for karaoke singing, words and inmage data are included in the
ptincipal 25 performance event data. Alternatively, performance event

dat a and words (and inmage) data may be stored separately so that

the words (and inage) data are read ouf, Qﬁ'response to a sel ection
that the nusic piece should be for karaoke singing

- 15 - chbahB8r (Lhan1f)or a MR RRHAHBRAAUS GASHS sudftdr 1 Neas
performance wth the words or inage data visually displayed. The

musi c- pi ecepkebatied €¢RbamarihunMGhbeM &€ tHhd Athannelfcasnpatgiminédeat
princi pal music-piece data part includes: 5 data identifying a name of the
musi ¢ pi ecest8pNSAOAMERe host cormutert i ldh rewerxdisnitogsiepr 530, ewbérnaathen of
t he musi c piece (MUSIC INFO and the like; data identifying a version
number pofintes dusiz pgein se&ta tosONG VER Kepegf: thed datiar kaenstesn

a tone generator and tone generating program associated with 10 the nusic
pi ece data PFYEcePRENg xemjihe ifAasEachedngl-an end -

Figs. 7 to 9 are flowcharts explaining'details of the
data transfer processing for one of the network lines pointed
to by the pointer i. In this data transfer prbcessing, a
sequence of the processing is set by detecting current states

10 of the "i"th line using seven flags SEQFLGil to SEQFLGi7.
All flags SEQFLGil to SEQFLGi7 are initialized to a value of
"0" at start-up of the information processing system, then
flag SEQFLGil is maintained at "1" while the "i"th line is
connected, and then flag SEQFLGi2 is set to "1" when a LOGIN

15 process is completed. After this, flag SEQFLGi3 is set to
"1" when a data download command is input from any one of the
terminal devices, and one of flags SEQFLGi4 to SEQFLGi7 is
used to indicate a type of the data requested by the data
download command input.

20 That is, flag SEQFLGi4 is caused to indicate "1" when a
music piece data download command is input; flag SEQFLGi5 is
caused to indicate "1" when a wavefofm data download command
is input}zflag SEQFLGi6 is caused to indicate "1" when a
parameter data download command is input; and flagISEQFLGi7

25 is caused to indicate "1" when a program déta download command
is input. In addition, when the data transfer processing
responsive to the download command is completed, flag SEQFLGi3

and one of flags SEQFLGi4 to SEQFLGi7 corresponding to the



of the nusic piece data (END OF FILE). Dependi ng on the situation,

the nusi c-piece-related data part (MJSIC M SC DATA) may al so include a
tone color |list enunerating nunbers or nanes of all tone colors to be
used in performance of the 15 nusic piece. Fig. 4B shows an
exenpl ary structure of waveform data set or file (WAVE DATA(FILE)),
which is used in a tone gener at or. #g'generate a wavef orm and
general ly conprises princi pal waveform data part (WAVE DATA) and

waveformrelated- 20 data part (WAVE M SC DATA) accomnpanying the

princi pal vwayghehitted datdl arRdidesetINeo PTaMci pah waysl ormudaton awd tih WAVE
DATA) is stored in the data bank 13 in conpressed form while the
wavef or m r elhbedodabaing’ GebbibEpCidbhSCthaTAetterst bf evirihtéheat the enda
bank 13 in unconpressed form The principal waveform 25 data part (WAVE
DATA) i ncl uods theatrefakancd ytharactarefor each of theyvabovernpeniiongdr)

data identifying a version nunber of the wavef orm data (WAVE VER NO

| D); infornftliegs igeomitedy £or simpldeddy-of the wavef orm data (WAVE

FORVAT [ D); waveform sanple . ; 16 -
5 In Fig. 7, once the data transfer processing is

initiated for the "i"th line at step S20, a determination is
first made at S201 as to whether flag SEQFLGl is at "O" or
not. If the "i"th line is not connected such as when the
system is at an initial stage, flag SEQFLGl is at “0“,'and.
10 thus an affirmative determination results at step S201, so
that the host computer 10 goes to step S202. At step S202,
the host computer 10 checks a current connecting state of the
"i"th line. If the "i"th line is not connected as determined
at steﬁ S203, the hosf domputer.lo retufns to step S30 of the
15 main routine of.Fig. 6 in order to perform the operations for
a next line. If the "i"th iine is connected and hende an
affirmative (YES) determination results at step S203, thé host |
computer 10 goes to step S204 to set "1" into flag SEQFLGI,
terminate the processing for the "i"th line and then returns
20 to the main routine.of Fig. 6.
When the data transfer processing is initiatéd for the
"i"th line at step S20 in a next cycle, a negative (NO)
determination results at step S201 now that flag SEQFLGl is
set to "1" at the last execution of step S204. Therefore,
25 the host computer 10 checks a current connecting state of the
"i"th line at step S205. If the "i"th line is connected as
determined at step S206, the host computer 10 proceeds to step

S207. Once the determination becomes negative at step S206



data (WAVE SAMPLE DATA); and data indicative of an end of the wavef orm
data (END OF DATA). The waveformrel ated-data part (WAVE M SC
DATA) i ncl udes data identifying a nane of the waveform (WAVE NAME)
data 5 identifying a version nunber of the waveform data (WAVE VER

ID); information containing a brief explanation of the wavef orm dat a
(WAVE M SC INFO) and the |ike; and data ~ indicative of an end of the
wavef orm data (END OF DATA). - %A T g. 5A there is shown an
exenplary structure of 10 tone form ng paraneter data set. or file

(PARAMETER BAdAto a udddLE) Loctit CBohmakie rb)echguloe Nl séoingdtidn i S
desi gned to arithnetically generate a waveform w t hout using waveform

dat a and whicelmgfnaei 85hed COFPERS esygtidm|Cispalinpadasebanedaian proceparis
(PARAMETER DATA) and paraneter-rel ated data part (PARAM 15 M SC DATA)
acconpanyi ngxeketpdi @t peieppa82iiet calliavfi fdegs SEQFLGIh&prSEQRIE] are
paraneter data part (PARAMETER DATA) is stored In the data bank 13 in
conpressed feset woi "@"t ipd muem@Zd2, and the|daty tRARSERF t PYPRERRANG SC
DATA) is stored in the data bank 13 in unconpressed form The

princi pal péPEndher "dith lipe iS,termdRRAGBTER DATA) includes: data

dent 11 19,2 N ch e rernshaREah b IRE AR IR 3 ROBLIND)
e o B a3 Sl kel S ol T ipth R

of an end of3laemiARARibA Ts"Ralar 28ELS Twitked RARRMSEQFLG2 is at "0" or

not. Because only flag SEQFLGl is now set at "1"_due to the

10 last execution of step S204 with flag SEQFLG2 still being at

"o", an affirmativendetérmination results at step 5207, so

that the host computer 10 moves on to step S208 in order to

perform a LOGIN process. In the LOGIN pfocess of step S5208,

the host éomputer 10 accesses the user net to examine the

15 user ID, password and fhe like. At next step S209, a

| determination is made as to whether the LOGIN process has been

completed or_nof. If the LOGIN process has been completed,

‘flag SEQFLG2 is set to "1" at step S210, and the data

transfer processing S20 is terminated for the line currently

20 pointed to by the pointer i. If the LOGIN process has not

yet been _completed as determined at step S209, the data

transfer pfocessing of step S20 is terminated without

performing the operation of step S210.

When the LOGIN process has been completed, SEQFLG2 is

25 set at "1" as noted earlier and thus the determination becomes

negative at step S207, so that the host computer 10 moves on

.to step S220 Qf Fig. 8. At step S220, a determination is

made as to whether flag SEQFLG3 is at "0". The determination



VER I D). ' The paraneter-rel ated data part (PARAM M SC DATA)
I ncl udes data identifying a nane of the tone form ng paraneter

- 717 - data (PARAM NAME); data identifying a version nunber of the
tone. form ng paraneter data (PARAM VER ID); information containing a
bri ef explanation of the tone form ng paraneter data (PARAM M SC | NFO
and the |like; and data indicative of 5 n end of the file (END OF FILE).
Tone form ng program data set (file) (TORE PGM DATA(FILE)) and

per formance processi hg program data set (file) (PLAY PGM DATA( FI LE))

have a sanepdabres! a4lithAtdves Hadadde flag FSEQFEES IBakt 0"eaeh thishese
program data sets conprises 10 principal programdata part (PROGRAM DATA)
and progranpbght! ednd hend@ aheatos{tPlidapiided 30 PAoYeedehetqrstep pe221
program dat a part (PROGRAM DATA) is stored in the data bank 13 in
conpr essed ftor exewhtéca ttermimrelr aonmand: rdcdpt dop Pro¢eFOCRAN next step
DATA) is stored in.the data bank 13 in unconpressed 15 form As shown,

t he progranS28Rat & detierminatiRAGRAMGe SEs to whether reception of a

5 command input.from the user terminal has been completed or
ndt, When the reception of a command input from fhe user
terminal has beeh completed and the determination is negative
at -step S222, the procéssing for the current 1line is
terminated and the host computer 10 returns to the main

10 routine of Fig. 6. Once step S222 determines that the
reception of a command input from the user terminal has been
completed,'tﬁe host computer 10 does to step S223. Operations
at énd after step S223 afe directed to setting -any of the
flags to activate or trigger a function corresponding to the

15 received user command.

At step S223, it is determined whether the command input
from the terminal device is a music piece data download
command. With an affirmative determination, the.host computer
10 proceeds to step S224, where flags SEQFLG3 and SEQFLG4 are

20 set to "1" in order to terminate the processing for the "i"th
line. If, on the other hand, the command input from the
terminal devide is not a music piece data.download command,
then the host computer 10 branches to step S225 to further
determine whether the command input from the terminal device

25 is a waveform data download command. If answered in the
affirmative at step S$225, the host computer 10 proceeds to
step S226, where flags SEQFLG3 and SEQFLG5 are set to "1" in

order to terminate the processing for the "i"th line.



DATA) includes: data identifying a name of the tone generating

program or performance processing program ( PROGRAM NAME) ; data

i dentifying a version nunmber of the program (PRGM VER ID);

i nformati on-containing a brief explanation of the program 20 (PRGM M SC

INFO); and data indicative of an end of the file (END OF FI LE).
Because the principal data part of each gi t he above- nment i oned dat a
sets is stored in conpressed formand The&® ~ rel ated data part of each

.of these data sets is stored in 25 wunconpressed form the related data

part can be consylet eghgyered P&hor€nd haegaitieeponei Btepl isZ2PAl the! che@tt is
downl oaded, which will effectively facilitate managenent as to

whet her com@@68rOR0li B¥aridhd &P sitapi 227 das Fugdhiersetétmbnesthiethaed or
- 18 - not. Wien the user downl oads the conpressed data set, the
downl oaded ¢thepcemmanddhtputecirom lthebterminal elevice Hes a parsmegenafatar m
by the term nal device having received the data set. In one

i npl ement at downloedi command a Wdthhanaffirrative deterpdpadfiamethe host

above-nentioned data sets to specify a termaof use of the data set so
that thé& COPP@EHGﬁHiﬁylﬂﬁﬂﬁﬁﬁé%xﬁp step S228, where flags SEQFLG3 an

SEQFL.G6 are set to "1" and the processing is terminated for
the "i"th line. If, on tﬁe other hand, the command input
"from the terminal device is not a parameter data download
command, then the host computer 10 branches to step S229 to
10 further determine whether the command input from the terminal
device is a program data download command. If answered in
the affirmative at step S229, the host computer 10.proceeds
to step S230, where flags SEQFLG3 and SEQFLG7 are set to "15
and the processing is terminated for the "i"th 1line. 1f
15 answered in the negative at step 8229, the processing for the
"i"th line is terminated without performing the operation of

step S229.
As noted above, flags SEQFLG3 and.SEQFLG4 are set to "1"
when the command input from the fefminal device is a music
20 piece data download command; flags SEQELG3 and SEQFLG5 are set
to "1" when the command input is a waveform data download
command; flags SEQFLG3 and SEQFLG6 are set to "1" when the
command input is a parameter data download command; and flags
SEQFLG3 and SEQFLG7 are set to "1" when the command input is
. 25 a program data download command. Namely, whenever any commaﬁd
is input from one of the terminal devices, flag SEQFLG3 is
set to "1" and the sort of the input command is designated by

one of flags SEQFLG4 to SEQFLG7.



determne, fromthe specified termof use, whether the data set can be
used at a particular tine. In this case, the program data set can be
prevented from being activated after 10 a |lapse of the term of use.

In each of the termnal devices 31 to 35 is stored i nformati on on the
termnal device itself, i.e., user profile ' I nformati on (USER

" PRCFI LE) . Where such wuser profile_ 25 - information is stored in the
host conputer 10 as well, various 15 pr%cesses can be executed on the
basis of the user profile i nformati on (USER PRCFILE). Fig. 5C shows

an exenpl ary dat @ecause ¥1EdCiSHorLel tike sereraprafi |££taif othat teted tibiR
PRCFI LE) , - which conprises user identification information (USER ID),
user personalf théoccmhand firRIRFREONe tBrminadr deydtes i20comphébednt i on
(USER SYSTEM I NFO) and directory infornmation (DI RECTORY | NFO) .

The user pethendetenmdnaiibonatUSERpPERSONBesONGS| negative, sq that bhee
(USER NAME) and user address (USER ADDRESS). The . user system

i nf or mat i onhoeSERGpSTEY | MEOpoRFcItddcster yBe4Qaef Eig. 9ndPcA459RF atRi nd
of the device (MACH NE KIND), such as a kar apke devi ce e sonag
conput eP or PEEXETRac Bith&nd, ZfFefaister 5249 4bunetions ac??é’ﬁ%é%‘?n‘ﬁ’rfégd Qi ce

e hov oo el e TplE £rom +heVEbrmiRLD" BBYLEA. O"at"EeSE 5226¢ 4"
determination is made as to whether SEQFLG4 is at "l1". If
answered in the affirmative at step S240, it means that the
command input from the terminal device is a music piece data.

10 download command, and thus the host computer 10 goes to step
S241, where the music piece data designated by the command are
read out from the data bank 13 and transmitted to the
terminal device connected to the "i"th line. Then, a
determination is made at steb §242 as to whether transmission

15 of the designated music piece data has been completed. If
the transmission has not been completed yet, the host computer
10 returns to the main routine, but if the transmission has
been completed, flags SEQFLG3 and SEQFLG4 are both reset to
"0" at step S243 and the current execution of the processing

20 is ferminated.

If answered in the negative at step S240, the host
computer 10 branches to step S244, .Where a further
determination is made as to whether SEQFLG5 is at "1". 1If
answered in the affirmative at step S244, it means that the

25 command input from the terminal device is a waveform data
download command, and thus the host computer 10 goes to step

S245, where the waveform data designated by the command are

read out from the data bank 13 and transmitted to the



- 19 - ~menory information such as a capacity of a nenory provided in

the device (MEMORY INFO); information on an operating system provi ded

i i the device such as a version and type thereof (OS I NFO; and

i nformati on on a network protocol used in the 5 device (PROTOCOL | NFO).

The directory information (DI RECTORY I NFO includes a i st of waveform

data prestored in the device (WAVE LI ST),,.and a list of tone

generating prograns or performance proEe%gfhg ~ prograns (SOFT LIST).

10 <Processing in Host Conmputer 10> - Fig. 6 is a flowhart

showi ng an @Xa{Ph8108e@ifBBLN Then, &08btEEmEALELORHYmade dOSstepFRAET

10. The host conputer 10 i s capable of performng line services for a

maxi mum nunaerto whethr ianshdssdlon dEXCHE BeEdgnatedrwavedormgdptackasi ng
(TSS), 15 so as to transnmit data in response to a downl oad request

i ssued fronbeen compdeteds t dfnithel trkarsmisssion has not fheen cempleted S10

of Fig. 6, pointer i pointing to one of the network lines to be
servi ced i sYe®i epafipregmiped ok gtep S2464f the hostgompykRr nbQ{TREMRT er
10 proceeds to step S20, 20 where_data,tiransfer processi.n xecut ed

for thed in&o the AR eFUFiRE.t nBUSo; hitert e(i_t. @.",S’““issljﬁgﬂ : ﬁ@%. FeRr

this, completed, flags SEQFLG3 and SEQFLG5 are both reset to "0" at

step S247 +to terminate the currenf execution of the
processing. _

If answered in the negative at step S244, the host

10 . computer 10 branches to ~step 5248, wherel a further

determination is made as to whether SEQFLG6 is at "1". If

answered in the affirmative at step S248, it means that the

command input from the terminal device is a parameter data

download command, ahd thus the host computer 10 goes to step

15 S249, where fhe paraﬁeter data designated by the command are

read out from the data bank 13 and transmitted to the

terminal device. Then, a determination is made at step S250

as to whetﬁer transmission of the designated parameter data

has been completed. If the transmission has not been

20 completed yet as determined at step S250, the host computer

10 returns to the main routine, but if the transmission has

been completed( flags SEQFLG3 and SEQFLG6 are both reset at

step S251 to "O" to terminate the current execution of the

processing.

25 Finally, if answered in the negative at step S248, the

host computer 10 branches to step S252, where a further

determination.is made as to whether SEQFLG7 is at "1". 1If

answered in the affirmative at step S252, it means that the



the value of the pointer i is increnented by one (i + 1) at step S30,
and a determnation is nade at step S40 as to ‘whet her the current

val ue of the pointer i has exceeded the 25 maxi mum nunber of the channels
cannected to the host conputer 10 (i.e., i = MAX NET CH + 1). If
answered in the negative (NO at step S40 t he host conputer 10 | oops
back to step S20 in order to perf0591the data transfer processing for
a next - 20- channel (i + 1).
If the current value of the pointer i has - exceeded t he maxi mum nunber

of the chanpghfafd iﬁbﬁ'ﬁ:mﬂ%ﬂl the termit@] FErid NSt Nyérérdfing

reverts to step S10, where the pointer i is again set to "1" to repeat
the data trapsperfobmaheecpsbegsbing phegtaksiowhboadl command, andFtlyss 7
to 9 are flowharts explaining details of the data transfer processi ng
for one of the Meistordompuiesr ppOngees to stepySLE3, pwherer the progham
data transfer processing, a sequence of the processing is set by

det ecti ng cdlesegnatedt by the copmande iy mead jout Giow the data a‘@%nlsEl-thG I

to SEQFLG'? flags SEQFLG | to SEQFLG 7 are initialized to a value
of _ and transmltte to the terminal device. Then, a determination

is made at step S254 as to whether transmission of the
designated program has been completed. If the transmission
has not been completed yet, the host computer 10 returns to
the main routine, but if the transmission has been completed,
10 flags SEQFLG3 and SEQFLG7 are both reset at step S255 to "O"
to terminate the current execution of the processing. If
SEQFLG7 is not at "1" as determined at step S252, the current
execution of the processing is also terminated.
'In the above-mentioned ménner, in response to the sort
15 of the download command input from fhe terminal device, the
corresponding data are read out from the data bank 13 for
transmission to that terminal device. At the time point when
the data transmission has' been completed through the
operations of steps $240 to S$255, flags SEQFLGl and SEQFLG2
20 are set at "1" and next data can bé successively downloaded
by receiving a download command from any of the terminal
devices.
<Processing in Terminal Devices>
The.following paragraphs describe various processing
25 executed in the terminal devices. Fig. 10 is a flowchart of
a main routine program executed by each of the terminal
devices 31 to 35. As shown, an initialization process is

first executed at step S50, which includes loading the system



"0" at start-up of the information processing system then flag
SEQFLG | is maintained at "1" while the "i"th line is connect ed, and
then flag SEQFLG 2 is set to "1" when a LOG N 15 process is conpleted
After this, flag SEQFLG 3 is set to "1" when a data downl oad conmand
i s7input fron1any one of the term nal devices, and one of flags
SEQFLG 4 to SEQFLG.7 is used to |ngécate a type of the data requested
by the data downl oad comand i nput® That is, flag SEQFLG 4
is caused to indicate "1" when a nmusi ¢ pi ece data downl oad command is

i nput; fl agp§5{j§£n@ $nt8 the tefAiS8Y 46visdi Catken l"a Wipsitém Wiaedgumeniat a
downl oad conmand ~is input; flag SEQFLG 6 is caused to indicate "1"

when a proaessetiey daboutadnlandstepmsed,i sandipappldcdtilong BEGgECam /7
25 is caused to indicate "1" when a program data downl oad command

is input. proeddsingnisweseculteddatanexinstep p76cessi ng responsi ve
to the downl oad command is conpleted, flag SEQFLG:3 and one of fl ags
SEQFLG 4 to SEQFTHe7 teamr I'arpidionfiop mregram” is used herein to refer

- 21 - transmtted data are reset, to "0". In Figs. 7 to 9 and 'f
the fol Powi g BescPRiY| ¥m oxdinamy |apldcatian proozam Rinchg & persona

computer or the 1like, but also a program for performing
predetermined operations specific to the terminal device
(e.g., 1if the terminal device is a game machine, the
application program will be game software). Depending on the
10 nature of the system, the predetermined operations may be
implemented by driver software run in combination with the
operating system, and such drlver software is included in the
category of the "application program".
After the application program processing of step S70,
15 network processing is executed at step SBO,'and then the
routine 1oops back to step S60 to repeat the system management
process of step S60, application program processing of step
S70 and network processing of step S80.
<Network Processing>
20 The network processing of step S80 will be described in
detail below with reference to Figs. 11 to 14. The network
processing is intended for connecting the terminal device to
the host computer 10 and downloading data such as music piece
_'data, waveform data, parameter date, tone generator program
25 and performande processing program. For the music piece data
downloading, two modes are provided, one of the modes being
a tone-generator-program-accompanying mode in which music

piece data is downloaded along with a corresponding tone



of the reference character for each of the above-nentioned flags is
omtted, for sinplicity. 5 In Fig. 7, once the data transfer
processing 1is initiated for the "i"th line at step S20, a

determ nation is first nmade at S201 as to whether flag SEQFLGL is at
"0" or - not. If the "i"th line is not connected such as when the
systemis at an initial stage, flag SEgF%gﬁ_is at "0", and 10 t hus an
affirmati ve determ nation results at step S201, so t hat the host
conputer 10 goes to step S202. At step S202, t he host conputer 10

checks a cugefira€epnqstogihm! atheofotiiter mode "bBéiny | anewavéfohe-datah
line is not connected as determ ned at step S203, the host conputer

10 returns aecemppnPifigoimddee il Swhiehn mumdid neiede Fdgtab iisn doweloaded
performthe operations for a next line. If the "i"th lineis
connect ed amdohgnwéthncorrespehfliingawavefpoymSiateter ni nation results at
step S203, the host computer 10 goes to step S204 to set "1" into
fl ag SEQFLGL, With or fihfat e AbRVETRRRELENRM f or toNR-gENRFRTPRHzPEPGT@Ren
returns_ 20 to the main routipe of Fig. 6 Wien the data

transfeP pr BCEOUPARYILEG; FPHP ARY Yayeqri-data-aqoqmpanyldo, iodes @ B8eT n o
Xt £ © A RSB o Womp 1T B RTAA Tl ST e e eE
There10 e pRogeab ARy BEBRYL Hack) COERI AR YBAEoRORUESE logties
accompanying mode, a tone generator program as well as music
piece data can be supplied to a user having no sounﬂ board or
10 externél tone generator connected to the network 50, so that
a music piece can be performed very easily. On the other
hand, in the waveform-data-accompanying mode, particular
waveform data necessary for obtaining a unique musical
expression of a music piece can be supplied fo a user having
15 only standard waveform data, so that a high-quality
pérformance can be achieved with ease. |

In the network processing of step S80, a sequence of the
operations is controlled by use of flags TERM1 - TERM3 and
TERM11 - -TERMZZ which are all reset at "0" at an initial

20 stage.

Upon activation of thé netwdrk pfocessing, a
command/setting operation process is performed at step S801
fo determine a current operationél state of a mouse, keyboard
or operation panel operated by the user. A host-response-

25 prompt reception and display process is executed at next Step
| 5802, and then a determination is made at step S803 as to

whether flag TERM1 is currently at a value of "O". Because

flag TERM1 is at "O" at the initial stage, an affirmative



determined at step S206, the host conputer 10 proceeds to step S207.
Once the determ nati on becones negative at step S206

- 22 - due to a user' s LOGOUT command or conpul sory di sconnection
command i ssued by the system a |ine disconnection process is execut ed
at step S211, all of flags SEQFLGL to SEQFLG7 are reset to "0" at step
S212, and the data transfer processing ? for the "i"th line is

t er m nat ed. Once the deterni Rat?on becomes affirmative at step
S206, t he host conputer 10 proceeds to step S207, where a further
determ nat i gacbemiRdeidA resiiekhet fé'@éb SE8bE 2 sbs thiat Q:hé)rl.l)rocesélﬂkg
Because only flag SEQFLGL i s now set. 1" due to the ast execution
of step S20frocbbakl a0 F¥Ig-EBG4iin bedag &b executd amneetdssrpdine-

determnation results at step S207, .so that the host conputer 10 noves
on to step &ddBectiondandt &OGIN ppecéssnla LOG N process. In the LOG N
process of step S208, the host conputer 10 accesses the user net to

exanmine the 15 I@s@hiBDcaﬁessﬂuﬁémaﬁéctﬁGCESEemaY he pagde E?ei mpgrest g
determ nation is made as to whether the LOG N process shas bee
conpl et 8d oRCRESS Prifrte QIOFIN PR oBESESHAPOFEEN EGHﬂF@PQda'1°WeSt line

cost. In downloading data, a currently-connected access point

may be used as a data selecting criterion. For example,

where.the access is being through a long-distance call, a

version of a same music piece or program having a lowest data
10 amount may be automatically selected for downloading.

After step S804, the'processing moves on to step S805 in
order to determine whether the LOGIN process has been
completed. If the LOGIN process has been completed, the
processing terminates the network processing after setting

15 flag TERM1 to "1" at step S806.

Once the determination becomes negative at step S803 by
flag TERM1 being set to "1", the processing branches to step
S807 in order to.check a current line connection state and
LOGOUT opefation,'so that it is determined whether the line

20 is- being connected at step S808. If answered in the
affirmative at step S808, the proéessing proceeds to step S809
in order to make a further determination as to whether flag
TERM2 is currently set at "0". If answered in the negativé
at step S810, the processing proceeds to step S810 in order

25 to make a further determination as to whether flag TERM3 is
currently set'at "o". Thus, through steps S809 and S810,
different subsequent operations are performed depending on

‘current values of flags TERM2 and TERM3.



flag SEQFL& is set to "1" at step S210, and the data transfer
processing S20 is termnated for the line currently 20 pointed to by the

pointer i. If the LOAd N process has not yet been conpleted as
determ ned at step S209, the data transfer processing of step S20 is
term nated w t hout perform ng the operation of step S210.

When the LOG N process has been conpletﬁg SEQFL&X is 25 set at "1" as
noted earlier and thus the determ nati© €comnes negative at step
S207, so that the host conputer 10 noves on to step S220 of Fig. 8.

Al step S220, a daLgr Pt lddferiination BéComss { Aegheivar altl @:e'ifm,zgs |

at "0". The determ nation

becomes af f ithéab&%s@:eﬁ%@.ﬁ%s HridntheF P Grép 89811 0inabrdbirs to exemitd ,aand
hence the host computer 10 proceeds to step S221 to execute a term nal

command r ec@pheodiptonfettibn/NOGOUT eprrespofdedt prdcteEsyi ndthem, i themde
as to whether reception of a 5 command i nput fromthe user term nal has
been conpl epedcessing tevminavkentheenetwepki processingnafiberi Fpeettinm t he
user 5 tg&q1gﬁg QggMbiggggozgl%%gda%n%tzges%%afrnlnatlon I's negative
At the time point when the LOGIN to the host computer 10
has been completed, flag_TERMZ is still at "0", so that thé
determination becomes affirmative at step S809 and the
processing moves on to step S820 (Fig. 12), where a
10 determination is made as to whether flag termll is currently
at "0". Because flag termll is at "0" at this time, the
determination becomes affirmative at step S820, so that the
processing proceeds to step S821, where a determination is
made as to whether any input operation has been made to
15 download music piece data. With an affirmative determination,
a command for downloading the music piece data designated by
the iqput operation is transmitted to the host computer 10 at
step 822. Then, the processing terminates fhe network
processing of step S80 after'setting flag TERM1l to "1" at
20 step S823.
1f answeréd in the negative at step S821, the processing
branches to step S824, where a determination is made as to
whether any input operation has been made to download waveform
data or parameter data. With a negativé determination, the
25 processing branches to step S826, where a further
determination is made as to whether any input operation has

been made to download program data. If answered in the

negative at step S826, the processing branches to step 5828



~at step S222, the processing for the <current line is

ternminated and the host conputer 10 returns to the main 10 routine of
Fig. 6. Once step S222 determi nes that the reception of a command
i nput fromthe user term nal has been ~ conpl eted, the host conputer 10
does to step S223. Operations at and after step S223 are directed to
setting any of the flags to actiya%f_pr trigger a function
corresponding to the 15 received user Tomand. At step S223,
it is determ ned whet her the conmand i nput fromthe term nal device

i s a nusic phegRadrieb RMudRMa processEEFbsplindimy tof bnynathee input
determ nation, the host conputer 10 proceeds to step S224, where

fl ags SEQFLEBeadiShQFLEE ang idPut epérabtidi'has beemrmade t o ndownlkoade
processing for the "i"th line. If, on the other hand, the conmand
i nput from whweform daaniomalpadanieter sats as determinade atatteRvwd2hd
conmand, ' then the host conputer 10 branches to step S225 to further
det er ni ne waecpEmandcfeb riewRle g frhamwayefanmdate geypaeameter data
wavef orm data downl oad_ conmand. | ans%ﬁred in t ve_at

step S2B5, PreigpatedoRyutbe ipPptopReyatign is trggﬁﬂigﬁﬁg?{éttggté?ﬁﬁs
?Fg:légi ﬁgdf:g%l%h%‘ ﬁ.r()?reste}[ '%e) &825.” If an(grr q.%rptfto c;pee’fg%r? ﬁ§§ l:_:een
made to download program data as determined at step S826, a
command for downloading the tone generating program or
performance processing program designated by the input
10 operation is transmitted to_the host computer 10 at step S827.
After these eperations, the processing terminates the network
processing of step S80 after setting flag TERM11 to_"l" at
step S823.
| Onee the determination becomes negative at step S820 by
15 flag TERM11l being set to "1", the processing branches to step
| S829 in order to execute a downloaded data reception process.
After this, the prdcessing proceeds to step S830, where a
determination is made as to whether reception of the
downloaded data has been completed. If answered in the
20 affirmative at step S830, the processing goes to step S831 to
inform the user tnat the reception has been completed. Then,
flag TERMl1l is reset to "0" and flag TERM2 is set to "1" at
step S832 before the processing terminates the current -
execution of the network processing. If the reception of the
25 downloaded data has not been completed as determined at step
S830, the processing terminates the network processing without
performing the operations of steps S831 and S832.

Once the determination becomes negative at step S809 by



- 24 - I f answered in the negative at step S225, the host
conputer 10 branches to step S227 to further determ ne whet her t he
command input fromthe ternmnal device is a paraneter data downl oad
command. Wth an affirmative determ nation, the host 5 conputer 10
proceeds to step S228, where flags SEQFLG3 and SEQFLG5 are set to "1"
and the processing is term nated for the "i"th line. If, on the other
hand, the comand i nput fromthe fe?%1nal deV|ce is not a paraneter
dat a downl oad command, then the host conputer 10 branches to step S229

to 10 f“ﬁQggTﬁﬁhﬁrﬁbﬂﬁgV‘Qé{:h% e ﬁamweﬁaﬁoéé%&né rPrandited efm@eép

device is a program data downl oad comma f answered in

af firmtiveggloSifiPosd_d?, tbhenbBert acetprent dbapeoseefibag TERM3O sIf:pa:szso,
where flags SEQFLG3 and SEQFLG/ are set to "1" and the processing is
term nat ed adfirhativétdeteneinatién fd‘sul@aﬁestdpiSBIMMirt@gﬁﬂ-'aGeTW%t ep
S229, the processing for the "i"th line is termnated w t hout
perforning se& aperaf»ohhefprocesssngxmqygﬁaon to step S840 (Bigd 4BdvED
flags SEQFLG3 and SEQFLG4 are set to "1" when the conmmand_input from
t he ter B naPrde¥i &6 F eﬁknﬁspﬁrréﬂt SﬁP&EeoﬁaféaGOWEF%%H co ﬁhang§5§

SEQFLG3 and _SE G ar "1" wh th d .
‘wavef or m dag& %\/\nﬂu&g&nt Y at, rpmsmdthq I%fb%‘g%ﬁﬂfﬁ‘h’igomn ﬁ %é‘éfs%? to
"1" when the

rder to determine whether or not the received data is music
piece data. If the received data is other than music piece
data, then the processing jumps to step S848 to reset flags

10 TERML and TERM11 to "0" and set flag TERM3 to "1" and then
terminates the current exedution of the network processing.

If the received data is music piece data as determined
at step S841, the processing goes to step S842, wheré a
determination is made as to whether or not the current

15 download process is in the tone-generator-program-accompanying
mode. With a negative determination, the processing
terminates the network processing of step S80 after performing
the operation of step S848 as in the case where other data
than music piece data is downloaded.

20 If the current download prodess is in the tone-
generator-program-accompanying mode as determined at ' step
'S842, the processing proceeds to step S843 in order to execute
a tone generator program (TONE PGM) designating process. This
designating procesé identifies the name and version number of

25 an optimum tone generator program by referring to user profile
information (USER PROFILE) in accordance with corresponding
tone generator (program) infotmation (TG INFO) contained in

music-piece-related data (MUSIC MISC DATA) of the received



command input is a paraneter data downl oad conmand; and fl ags SEQFLG3
and SEQFLG7 are set to "1" when the command input is 25 a program data
downl oad command. Nanely, whenever any command is input fromone of
the term nal devices, flag SEQFL& is set to "1" and the sort of the
I nput command i s designated by one of flags SEQFLA to SEQFLGY.

- 25 - Because flag SEQFLG3 is,set at "1" after the reception

of the conmand fromany of the term nal %%VTces i s conpl et ed, t he
determ nation at step S220 becomes negative, so that the host conput er

10 goes to @heRcSE48caf aktd, Soi th&tdehet Optbmum pEdrhergenaiatod piogramst ep
S240, functions correspondlng to the command i nput fromthe term nal

device. At skepebidfiated as adenadddazbi dori dowadeadingo whet her SEQFLGA is
at "1". |If answered in the affirmative at step S240, it neans that the
command i nput fr & tihe taptdmah ueuecgeneratﬂnspgopréme(ﬁﬂ$§1QQF1Qwaﬁoad
command, and thus the host conputer 10 goes_ to_step S241, where the
nusi ¢ pi ecemgdea ofesnghpfdthgse hEregﬁﬂ'HﬁdWHF-Gh 1s” GARRRtERLE (Hhih nERRat o

bank 13 and transmitted _to the rm nal geV|ce onnected .to.the, "i"th
line. 5 ThERU, personal computer an operat ng sys em and which also

meets conditions of:
(1) not requiring more than the user memory capacify or
'requiring a smallest memory size among the programs; |

(2) being capable of generating tones that satisfy tonal

10 quality_desired by the user;

(3) being of latest version if there exist a plurality
of tone generator programs satisfying the above-mentioned
conditions, |

etc.

15 After having identified the name and version of the
optimum tone generator program in this manner, the processing
proceeds to step S844, where a list of software being loaded
into the terminal device (specifically; the software list in
the directory information of the user profile information

20 shown in Fig. 5C) or directory of media incorporated in the
terminal device is examined in order to determiné whether or
not the selected or designated optimum tone generator program
is not stored in the terminal device. If the tone generator
program is not stored in the terminal device, then the

25 processing proceeds to step S845 to tranémit a download
command designating the selected -optimum tone génerator
program. Then, the processing terminates the current

execution of the network processing after setting flag TERM



determ nation is made at step S242 as to whether transm ssion 15 of the

desi gnat ed nusic piece data has been conpleted. |If the transm ssion
has not been conpleted yet, the host conputer 10 returns to the main
routine, but if the transm ssion has been conpl eted, flags SEQFLG3
and SEQFL&4 are both reset to ' "0" at step S243 and the current
execution of the processing 20 S terg%nated. : I f answered in
the negative at step S240, the host - conputer 10 branches to step
S244, where a further determ nation is nade as to whet her SEQFLGS

is at "1". olfgg win ARSWRLAD sfephesablir maki venatiid egtihd#4 harid, TEEHS
that the 25 command i nput fromthe term nal device is a waveform data

downl oad copBEgfarandikitudrt RedieslictElicws Ithaggoethd ealapted optBRvb,

where the waveform data designated by the comrand are - read out from
. the dat a bambné3gendratersprogedmt bst ftored in the terminal device, the
- 26 - termnal device., Then, a determnation is made at step S246

as to whet hprocessingsgoes dfo tskenlcS84hatedsqadntorm dhea Uner - heren

conpleted. If the transm ssion has not been conpl eted , .
5 the processing terminates the current execution of the network

processing after resetting flags TERM1 and TERM11 to "0" and
setting flag TERM3 to "1" at next step S848.

Once the determination becomes negative at step S840 by
flag TERM21 being set to "1", the processing branches to step

10 S849 in order to execute a downloaded data reception process.
After this, the processing proceeds to step S850, where a
determination is made as to whether reception of the
downloaded data has been completed. If answered in the
affirmative at step 8850, the processing Qoes to step 5851 to

15 inform_the usef that the.reception has been completed. At
next step S852, the software list (SOFT LIST) in the directory
"information is updated at step S852 to register the downloaded
tone generator piogram'(TONE PGM). .Then, the processing
terminates the current execution of the network processing

20 after resetting flag TERM1l to "O" and setting flag TERM3 to
"1" at next step S853.

The downloading of the tone generator program is
effected in the above;described manner. However, such
downloading of the fone generator program may be omitted in

25 the éase where the user system has installed therein the
optimum tone generator program or similar or up-versioned
program which is generally équivalent or superior to the

optimum tone generator program, or a hardware tone generator



yet as determ ned at step S246, the host conputer 10 returns 5 to the
~main routine, but if the transm ssion has been conpl eted, flags
SEQFLG3 and SEQFLGH are both reset to "0" at step S247 to term nate -
the current execution of the pr ocessi ng. If answered in the
negative. at step S244, the host 10 conputer 10 branches to step

S248, where a further determnation is nade as to whet her SEQFLGS
is at "1". If answered in the affi itive at step S248, it neans that
t he command input fromthe termnal device is a paraneter data

downl oad COFHREA, 18 NEunEEEordEL Y Bdu BAIBHE orl Bupees or0tet that IfrogiHin, |

where the paraneter data designated by the conmand are read out from
the data bapktéZmandtibanagi tbedhéthébhethe loadingi catrespondinghen, the
determ nation is nade at step S250 as to whether transm ssion of the
desi gnat ed pgsaemt stattet should beasfifesitedomy eicdy. or & fselrctiomsef s8i on
has not been 20 conpleted yet as determ ned at step S250, the host
conputer  progremr eodr ndated t¥e rhe n landademayyt bpf PAdet r @RLY sRFERT has

been conpl eted, flags SEQFLG3 and SEQFLGS are _both reset at tep S251
to "0" Po t PPREREPENGHSUCSH APh© eﬁﬁ%% qﬁﬁgk in ?ﬁ?ﬁ%%si%ﬁ?éhﬁg'

Finally, if, din th ti t A8, 1
10" br anehes 1Po BB FASA AREFR, BeaUt R AaFe O diEASxi, yetnite SRIEH 7T

ggg;?e{tsﬁggﬁgét%ngbﬁ;k;me Le store@"$HCtAd h8sthEombhitofBliNE PhteseP

or newest version may be automatically selected. Also, data

designating a tone generator program to be used may be
10 - inserted in performance data of loaded music piece data or a

data b1ock of a performande part, so as to select the tone

generator program for loading by checking the designating

dafa. Furthermore, a so-called "auto. pilot" function may be

incorporated to allow the processing to be automatically
_15 carried out in a predetermined sequence.

When flags TERM2 and TERM3 are both at "1", a negative
determination results at step S810, so that the processing
moves on to step S860, where a determination is made as to
whether flag TERM22 is currently at "0". If answered in the

20 affirmativé at step S$860, it is further determined at étep
S861 whether or not the current process is in the waveform-
data-accompanying mode. If so, the processing proceeds to
step S862 in order to execute a waveform (WAVE DATA)
desighating process. This designating process identifies the

25 name of optimum waveform data by referring to the user profile
information (USER PROFILE) in accordance with the tone color
list contained in music-piece-related data (MUSIC MISC DATA)

of the received music piece data. The optimum waveform data



- 27 -

command i nput fromthe terminal device is a tone generating

or performance processing program downl oad command, and thus - t he host
conputer 10 goes to step S253, where the program desi gnated by the

command i s

read out fromthe data bank 13 5 and transmtted to the

term nal device. Then, a determ nation I's made at step S254 as to
whet her transm ssion of the desi gna%,?d program has been conpl et ed.
I

t he transm ssion has not been conp

returns to

ed yet, the host conputer 10
the main routine, but if the transni ssion has been

|

conpl eted, ;10ge16b888 PREESSraddceRLF/g@herdDly fil8scdamé ShediHLoEst O
"o" to termnate the current execution of the processing. | f

SEQFLGY is

Bet nntibnet datrtisirndth atonheptHich2 witthe thisr epttimum tone

execution of the processing is also term nated. In the
above- nent i geadragomreprogramesponse to the sort 15 of the downl oad

command i nput fromthe term nal device, the correspondi ng data are

read out from t hdfderahbyikglidentified the neame ©f thet eptimumt wayefarm

devi ce. At

the tinme point when the data transm ssi on has been

conpl et 8d t Ap%AgHA™ Rhis manner, the processing proceeds to step S863,

10

15

20

25

where a determination is made as to whether the optimum
waveform data is not registered in the directory of the
waveform list or recording medium of the terminal device. If
the waveform data is not stored in the terminal device, an
affirmative detérmination results at step'S863( and then the
processing proceeds to step S864 to transmit a download
command designating the optimum waveform data. Then, the
processing terminates the current execution of the network
processing of step S80 after setting flag TERM 22 to "1" at
next step S865.

‘If, on the other hand, the waveform list or medium
direcfory shows that the optimum waveform data is stored in
the terminal device as determined at step S863, the processing
goes to step 8866 to so inform. the user. Then, the
processing terminates the current execution of the network
proceSsing after resetting flags TERM2, TERM3, TERM11l and
TERM21 to "O" at next step S867.

If the current process is not in the waveform-data-
accompanying mode as determined at step S861, the processing
jumps to step S867 to reset flags TERM2, TERM3, TERM1ll and
TERM22 to "O" and terminates the current execution of the
network proceséing.

Once the determination becomes negative atIStep S860 by



operations of steps S240 to S255, flags SEQFLGL and SEQFL&G2 20 are set at
"1" and next data can be successively downl oaded by receiving a
downl oad command from any of the ternmninal devi ces. <Pr ocessi ng
in Term nal Devices> The foll owi ng paragraphs describe various
processing 25 executed in the terminal devices. Fig. 10 is a flowhart
of a main routine programexecuted:i y each of the term na

devices 31 to 35. As shown, an initialiZation process is first
executed at step S50, which includes |oading the system

- 28 - £1RGOBERMDE Nb@ihdSsd€tB Malv deneCBrodBeBing B¥aheHeSRL80StEH!
process is executed at step S60, and application program processing is

execut ed at sBeBt ifit@pPdsrCto execute a doenleadedafptacaeceptponprodess. used
herein to refer 5 to not only an ordinary application programrun on a
per sonal Afteonphitier, othe hprbckssibgt paloseedsprisyrabep oB8p8: f sthene a
predeterm ned operations specific to the term nal device . (e.g., if the
term nal dedeterminatijone Aschmade tf8 to UbﬁtheﬁtiEﬂG%PEb?%n1%flIt%%

gane software). Depending on_ the :
5 downloaded data has been completed. If answered in the

affirmative at step S869, the processing goes to step S870 to
inform the user that the.reception has been completed. At
next step S871, the waveform list (WAVE LIST) in the directory
is updated at step S871 to register the received waveform
10 data. Then, the processing terminates the current execution_
of the network processing of step SBOIafter resetting flags
TERM2, TERM3, TERM1l and TERM21 to "O" at next step S872. If
reception of the downloaded data has not been completed as
determined at step S869, the processing terminates the current
15 execution of the network processing without performing the
operations of steps S$870, S871 and S872.
<Application Processing>
Fig. 15 is a flowchart of the application processing
executed at step S70 in each of the terminal devices, in
20 which music-piece-data performance processing is fifst
executed at step S71, then tone generating processing is
executed at step S$76, and then other processing is executed
at step S79. In the other processing of step S79, other
processes than the music-piece-data performance and tone
25 generating processing are carried outldepending on the type
and specifications of the terminal device; if the terminal
device is a game machine, other processes including those for

the game itself may be carried out.



10 nature of the system the predeterm ned operations may be

igplenented by driver software run in conbination with the operating
system and such driver software is included in the -category of the -
"application progran. After the application program processing

of step S70, 15 network processing is executed at step S80, and then the
routine | oops back to step S60 to repegt3§h9 syst em nmanagenent '

process of step S60, application program processing of step S70 and
net wor k processing of step S80. <Net wor k Processi ng> 20 The
net wor k progRasisgpRecetpat&8Perkbimbficdepeotissding> detail below with
reference to Figs. 11 to 14. The network processing is intended for
connecting the tedgi.nalledevise 80 flowchhire hoft ddwputrusig-piece-data
downl oadi ng data such as nusic piece data, waveform data, paraneter
data, tone pemfoamencerpyocessibg, wherpeanoppenation detechngrR¥Pe@®S For
the nmusic piece data downl oadi ng, two nodes are provided, one of the

nodes bei ngis first texecytedr atorstar ikt adCofRigAHeoHBatny %ﬂfch_of'rusi c

iece data i s downl oaded al ong with correspondi t one
P 29 - 5 operation has been conducted %y gﬂ% user. Then, a

determination is made at step S712 as to whether any
performance is. currently under way. If no performance is
currently under way at determined at step S712, the processing
proceeds to step S713 to execute a performance
10 form/environment setting process, _which sets various
performance ¢onditions such as a tempo, tone volume and mode
of a. performance. Following this, a music-piece-data
selecting process is executed at step S73 to select and load
music piece data. A performance start operation process is
15 executed at next step S715, and then this music-piece-data
performance processing is terminated.

I1f answered in the affirmative at determined at step

S712, a performance event generating process is executed at
step S716, where the music piece data loaded in the music-
20 piece-data selecting process at step S73 is sequentially read
out to generate a performance event, such as a MIDI event, at
predeterminea timing on the basis of the read-out data. On
the basis of the generated performance event, the tone
generator 113 of Fig. 3 will be controlled by the later-
25 described tone generating processing of step S76 to generate
a tone. Following_fhe performance event generating process
~of step S716, a performahce control operation process is

executed at step S717 to carry out operations corresponding



generator program the other node being a waveform dat a- acconpanyi ng
node in which nusic piece data i s downl oaded al ong with correspondi ng
wavef or m dat a. Wth t he above- nenti oned

t one-generator-program 5 acconpanyi ng node and .

wavef or m dat a- acconpanyi ng node, a user Is allowed to automatically
downl oad an opti mum tone generator 5 0gr am or wavef or m dat a. In the
t one- gener at or - pr ogr am acconpanylng nmode, a tone generator program as
wel | as nusic pi ece data can be supplied to a user having no sound

board or 1Qo @n &iddd 1GHetI8GEHALEN AV as ePAtSE he AFelewOrdhin), Beis hat
a nusic piece can be perforned very easily. On the other hand, in

t he wavef or fugatapaecergaty perfodfanper prookssing is tevainatedat a
necessary for obtaining a unique nusical expression of a nusic piece
can be supplied Detaidserofatheg misic-iece-statralaseleqtingompmnoagsisa, 0fso
that a high-quality performance can be achieved with ease.

In the netwsﬁbppﬁaaeﬂslhgb%fdgﬁqxibﬂﬂ)W#*hu?ﬁﬁﬁﬂﬁ?Qﬂ=tphglg- 17.0p8t8%Fons
S controlled b¥ use of flags TERML - TERMB a TERML1 - TERMR2 which
are al | 5resaft gtePoS731, aR W?ﬁ%?eﬂie%ﬁ)11%ﬁa%@edlsplayed andLﬁBﬁ PEE??%%tlon
of the netwqrk Q n commnd/ setti op PLOS

is perforneﬂa&FssPB% §8§§e dser g FHLATER S LS P&Pan?QSBeﬁé %l %Y% e of
a mouse, ke)ib%%r d A dete%z.lqg'@lg)tn £L RAE IatO %q;e%t %“}SQywhg%hg%egnyAmusa.c

host-response-
piece has been selected by the user. If no music piece has

been selected, this music-piece-data selecting pi‘ocess is
10 terminated without executing other operations. If any one
music piece has been selected as determined at step S732, data
of the selected or designated music piece (MUSIC DATA) is read
in. Then, at step S734, the process checks correspondence
between version number data (VER NO ID or SONG VER' NO ID) and
15 tone_ generafor information (TG INFO) contained in the read-in
music piece data, and versions etc. of tone generator programs
(TONE PGM) presented on the software list (SOFT LIST). Then,
at step 8735, it is determined whether the read-in music piece
data has poor correspondence to the currently running tone

20 generator program. |
If an affirmative determina}tion results at step S735
because no good correspondence is found in the version number
or the 1like, the process proceeds to step S736, where the
corresponding tone generator program on the software list
25 (SOFT_LIST) is loaded and activated. At this point, depending
on the current memory load or contents of the user profile,
a selection is made as to whether the program should be

loaded in addition to or in place of the currently running



25 pronpt reception and display process is executed at next step

S802, and then a determination is nade at step S803 as to whet her
frag TERML is currently at a value of "0". Because flag TERM is at
"O0" at the initial stage, an affirmative

-.30 - determ nation results at step S803, so that the processing
proceeds to step S804 in order to executg an access- point- connecti on
and LOd N process. In this ca%k,~ automatic access may be made to

a nearest 5 access point or to an access point requiring a |lowest |ine

cost. |n dopshgaghngrdaha: pRoBUbine! hEYEeNIAEER BT, e Shd taidcess ‘mokRys be

used as a data s€lecting clfitérion. For exanpl e, where the access is

bei ng through fo! 868p BAIANCA LA hegative deetbem@fiation fesklossat stese or
program having a |l owest data 10 anmount rmay be automatically sel ected for

downl oadi Nngs735 because fbod coirtespihdences igr ditessl nthoBOCESS 0geesp
S805 in order to determne whether the LOG N process has been

conpl et ed. difrethyl B5step &F&Fswhtboutcperbophing dhe operatiop ofcsteng

term nates the network processing after setting
5 S736.

_ At step 8737, it_ is ascertained whether good
correspondence exists between the content of tone color
designating data in the performance event data or tone color
list (TONE COLOR LIST), and the already-loaded waveform data

10 (WAVE DATA). Then, a determination is made at step S738 as
to whether there is any unloaded waveform data. If answered
in the negative at step S738, the process goes to step S741
for a music-piece-selection terminating process, and thus,
this music—piecé-data selecting process is brought to an end.

15 If.answered in the affirmative at step S738, the procéss goes
to next step S739 in order to determine whether the unlgaded
waveform data is on the waveform list (WAVE LIST). If sb,
the process proceeds to step S740 to read in the unloaded
waveform data.and then executes the music-piece-selection

20 terminating process of step S741.

If the unloaded waveform data is not on the waveform
list (wAVE LIST) as determined at step S739, substitutional
waveform data is loaded at step S742. For example, where
five. different piano tone colors PIANO1 to PIANOS are

25 selectable and if the music piece in question uses PIANO3 with
only PIANOl installed in the terminal device, PIANOl will be
loaded to be used in place of PIANO3. Then, after the

loading of the substitutional waveform data is informed to the



15 flag TERML to "1" at step S806. Once the determ nation

becones negative at step S803 by flag TERML being set to "1", the
processi ng branches to step S807 in order to check a current |ine
connection state and LOGOUT operation, so that it is determ ned

whet her the line 20 I's being connected at step S808. If answered in
t he affirmati ve at step S808, the-Béocessing proceeds to step S809
in order to make a further determ nati 6n®8s to whether flag TERWM is
currently set at "0". If answered in the negative at step S810, the

processi ng pisRceess tscteﬁ] ?7‘?‘?;8 t_'{_% R%f'?tges35 goels? t8Kene fwhsielpiece-

determ nation as to whe currently set at "0".

Thus, througla1sctaeonS¥eFmnat3ht0 process &f fsepisBADSES UEaimD&tat thas
are perforned dependi ng on current values of flags TERM2 and TERMS. -
- 31 - processOand displalyethen aidads iine saveforagdiatas at st ep S808,

t he processing branches to step S811 in order to execute a l'ine

di sconnect i sToneGOehexatiagy Fndeessing®ess. Then, the processi ng

term nates the network processing after resetting 5 all the TERM fI| ags
to "0" & step S¥he tone generating processing of step S76 is intended

for generating a tone by controlling the tone generator on the

basis of a performance event, such as a MIDI event, generated

at predetermined +timing through - the above-described

performance event generating process of step S716. The tone

10 generating processing will be described here in relation to

an example where waveform data is arithmetically generated by

software using only the D/A converter of the coder/detector

(CODEC) as the tone generator 113. If a sound board or

external tone Qenerator is connected as the tone generator

15 113, the tone generating processing will be executed by
conventional driver software.

In the case where waveform data is erithmeticaliy

generated by software, various storage areas are provided in

. the RAM 103 as registers for 16 kinds of tone color data PD1

20 to PD16 and n kinds of waveform data WDl to WDn, channel

registers for 32 channels CH1 to CH32, and a plurality °f.

output buffers.

Each of the tone color data PD1 - PD16 is comprised of

data designating a waveform of a given pitch range (pitch

25 range waveform designating data); data for controlling a low

frequency_osciliator (LFO) to be used for imparting wvibrato

effect or the llike (LFO controlling data OD); data for

controlling generation of a filter envelope to time-vary a



At the time point when the LOG N to the host corrputer 10 has been

conpleted, flag TERM is still at "0", so that the determ nati on
bé&conmes affirmative at step S809 and the processi ng -noves on to step
S820 (Fig. 12), where a 10 determination is nade as to whether flag
term| is currently at "0". Because flag term| is at "0" at this-
time, the det ermi nati on becones aff%énatlve at step S820, so that the
processi ng proceeds to step S821, where determination is made as ‘to

whet her any input operation has been made to 15 download nusic piece
data. Wth ggnhaf EbiBgt ifd 1det @hiraitedistic (FEG COREHYL TG dnved col) Ng

the nmusic piece data designated by the i nput operation is transmtted
to the hostgagapeber cditeblling géheépatidn of Tactone tvielymecassehgpe to
term nates the network processing of step S80 after setting flag
TERML1 to "&bngrol20 a stepeS8idlume variatiénanshemredterisitdonegbdEGe at
step S821, the processing branches to step S824, where a

det er i nat i conitzokddegadata OD); terce eeonhyol hbng 69§ﬁa¢ﬁﬁ1?ﬁ£¥%ﬂﬁwﬁn&de
to downl oad waveform data or paraneter data, Wth a negcatlve

det er mi Bat | 5A5ipPe speed pQfcedOPRy OFr dftthedikpey 1R gpcozgiance Witk 3

AU S A RN, R R e S L T
step S826, %Q e%roﬁﬁé ér“Jf%éT&H¥% tOwg%gfoﬁﬁ—éample-formlng-resolutlon
controlling data (other data OD). "OD" attached at the end
of each of fhe above-mentioned data stands for "original data"

10 before being subjected to control such as modulation. In the
embodiment, tone forming data to be used in the tone generator
are formed by processing these original data in accordance
with touch data, pitch data, etc. generated in response to a
tone generating instruction.

15 Furfher, any one of the waveform data WDl - WDn is
designated.by_the pitch range waveform designating data of one
of the tone color data PDl - PD16 in accordance with input
tone pitch data.

Each of the channel register areas stores a plurality of

20 tone-generation controlling data, which 'ir_xclude a note number,
waveform designating data, LFO controlling data, £filter
envelope controlling data (FEG controlling data), amplitude
envelope controlling déta (AEG controlling data), note-~on data
and other data, as well as a working area to be used by the

25 CPU 101 during execution of a program. The waveform
designating data, LFO controlling data, FEG controlling data
and AEG controlling data in the channel register area are tone

forming data obtained by processing the respective original



- 32 - In order to execute a process corresponding to any other input
operation. If any input operation has been nmade to downl oad wavef orm
data or paraneter data as determ ned at step S824, a command for
downl-oadi ng the waveform data or paraneter data 5 designated by the input
operation is transmtted to the host conputer 10 at step S825. If any
| nput operation has been made to do%?tpad program dat a as det erm ned
at step S826, a command for downl oatif ng the tone generating program or
per formance processing program designated by the input 10 operation is

transmttedghfat REnBPSheQOHBYE and 8hchi6P €i88de data wWilErhéheheafter
operations, the processing term nates the network processi ng of step

S80 after spbtiregekkrag TORMitht @ 1étter "D" atteph882at its end. Once the
determ nati on becones negative at step S820 by 15 flag TERML1 bei ng set
to "1", the proca&be ngubpahchHasffer stageas areSgesedn iy ddurng 8Rectere a
downl oaded data reception process. After this, the processing
proceeds t owevefose3formiage ontput buffiexisniXrat iEach tiRgictene t PaVREPHE,

reception of the downl oaded data has been conpl ef ed. Lf ans ed in
the 205 afPmPARt ApEaafo¥: theshndividual, teresgRpe %E%nﬁocg?%ﬁeg§3§§ 0

SD2, SDP3, ... are formed by arithmetic operations as will be
later described, these data are accumulated channel by channel
and the resultant haccumulated data are stored into the output
buffers. Two or more of these output buffers are designated
10 as the tone wavefdrm forming output buffers X and used in the
waveform calculating operations. In the simplest form, two
output buffers X may be used to provide a double-buffer
structure such that while the data stored in one o-'f the
buffers X is being reproduced by a waveform reproduction
15 section, new waveform sample data obtained through the
waveform forming operations is stored into the other buffer
X.
The output buffers may have any optional ‘size such as
100 words, 500 words, 1K words or 5K words. 1In is known in
20 the art that the larger output buffer size would result in a
greater time delay in generating a tone, while the smaller
output buffer size would resultl in a reduced time margin and
poor response at the time of a temp.orary increase in amounts
of calculation to be made. But, in cases like the. present
25 invention where a sequencer-based performance or automatic
performance is executed without requiring real-time processing '
capability, the output buffer size may be made large because

the tone generating delay can be effectively adjusted by



I nformthe user that the reception has been conpl eted. Then, flag

TERML1 is reset to "0" and flag TERW is set to "1" at step S832
before the processing term nates the current execution of the network
processing. If the reception of the 25 downl oaded data has not been

conpl eted as determ ned at step S830, the processing term nates the
net wor k processi ng w t hout perfor 'gg_the operations of steps S831
and S832. Once the determ nation becones negative at step S809
by - 33 - flag TERMR being
set to "1", pFhR Qﬁ?CE@%Bﬂdbtﬁécbéifbﬁméhéé timing810 in order to check a
current state o? flTag TERVMB. |f an affirmati ve determnation results

at step S810 wit bnflthe GERYB hand, ssheaté tbhé, tohe genexatimg proo@samis o
step S840 (Fig. 13) in 5 order to check a current state of flag TERMZI.
| f flag TERWsed in 2 keyboamdeperfommange ox Hhepldkesteayipbeg ¥epbreynesa]
in order to determnm ne whether or not the received data is nusic

pi ece dat a, prrfprmansecrapabibity sibriesuitabla dhatptbecoutput putferq),

the processing junps to step S848 to re fla 0 ER TE 1
" Q" gndssetsﬁ%&gngﬁHBatEange gﬁdlpgeﬁosgbo woggs %n orJérN@oaggeven a to

tone generating delay. Such an output buffer size is suitable
for a reproduction sampling freQuency of 40 to 50 kHz, but
with a lower sampling frequency, the output buffer size needs
to be much smaller.

10 In the tone generating processing of step S76 executed
using the above-mentioned various data, the CPU 101 of the
terminal device operates to arithmetically generates or forms
a plurality of (e.g., 100) tone waveform samples, for each of
the tone generating channels, collectively at predetermined

15 time point. Namely, for each of the tone generating channels,
tone wavéform samples are Qenerated together which correspond
to 100 sampling cycles of the D/A converter.

Thus, at every predetermined calculating point, the tone
generating processing is performed for all the chénnels.

20 Where the number of the generated tone waveform samples is set
to "100",lthese éamples are sequentially accumulated as a
channel-specific accumulated value for 100 sampling cycles of
the D/A converter and stored into the above-mentioned output
‘buffer X. Once the sample accumulation is'completed for all

25 the tone generating channels, the tone waveform samples stored
in the output buffer are read out, one sample at each
sampling cycle, by the waveform reproduction section and

supplied thfough the D/A converter to the sound system for



term nates the current execution of the network processing. | f
the received data is nusic piece data as determ ned at step S841, the
processing goes to step S842, where a determ nation is made as to
whet her or not the current 15 download process is in the

t-one- gener at or - program acconpanyi ng node. Wth a negative

determ nation, the processing term nates the network processing of
step S80 after perform ng t he opérég}bn of step S848 as in the case
where ot her data t han musi c piece data is downl oaded. 20 | f

t he currengudggﬂgloquﬂgaaa%gani:%rinsoﬁﬂ@ingpne- The predetermined
gener at or - progr am acconpanyi ng node as determ ned at step S842, the

processing paoeftdeihg pbeRtSIA3 thisOleitodimettedid &ontrolled one geomer at or
program (TONE PGV) designating process. This desi gnating process
identifies aleinteevabd sechkithmtwhesr thle tdhe genevptingnpronesgingrisor
program by referring to user profile I nformati on (USER PRCFILE) in
accor dance mperformedebyongiimg the outpwt darffiemsorin prugramll kR nEPPen

(TGINFO contained in nmusi c- pi ece-rel ated data (MJSI C M SC DATA) of
t he recBi veyaveform samples can be read out and reproduged complefgly.

piece data, <0 tnd! palag’ Hromsdd 22° HIghenhah (LG9 am

With such an arrangement, preparatory operations need to
be performed, for each of the cﬁannels, only once for the
plural tone waveform samples_to be generated collectively; and

10 hence it is possible to reduce the proportion of an arithmetic
| oberating or calculating time to be spent on the preparatory
operations to the entire calculating time, so that overheads
are reduced substantially. This can subsféntially enhance the
quality of the generated tone waveform samples and increase
15 the number of simultaneously generatable tones.

In additioh, each time input data (in this case, MIDI
evenf data) is received, waveform arithmetic operations or
calculations are performed for samples up to the time point.
At the predetermined calculating point, tone waveform sample

20 calculations are performed only on uncalculated ones of a
predetermined plurality of tone waveform samples (i.e.,
samples .corresponding to the size of each of the output
buffers X).

In the tdne generating processing, where the' waveform

25 sample calculations are' performed' for each of the toné
generating channels currently sounding tones, more arithmetic
operations are required in each of the channels where theré

is present a key-on or key-off event involving a particular



i's designated as a candidate for downl oadi ng. ' As the optinmmtone
generator program a selection is made of one of those prograns which
is conpatible with the 5 CPU, personal conputer and operating system and
whi ch al so nmeets conditions of: (1) not requiring nore than
the user nenory capacity or requiring a smallest nenory size anong the
pr ogr ans; (2) bei-ng capable oi generating tones that satisfy
tonal 10 quality desired by the user; 7= (3) being of I|atest
version if there exist a plurality - of tone generator prograns

sati sfying EBEgal&(}‘V eeéi?é‘tggﬂéfiation ¢ardihboh response to€lihputldata

After having 1dentified the nanme and versi on of the opti mum t one

generat or pygdtan bendhicr NBSHEr vollife PEREAGE) PO than inDroithiar schanisé Bp
S844, where a list of software being | oaded intto the term nal device

(speci fi cal Wherehe tonkt Wwggendriattionn is cdrteimdiedectwirth | miaor mearbatibént he
user profile information 20 shown in Fig. 5C) or directory of nedia

i ncor por at ettesponsdve to theniimputdedata. i s Bxapnehd a nceseer WidhictRe ni ne
whet her or not the selected or designated optinmumtone generator
progranP  calpylpsdng; podaten sete tooaaqH Heficked |¥ntervalie BeeR A or

. programis not stored in the terginal, device, then the 25 pr ocessi
proceeds t otBeepORS¥8tLRg; [ RRLHP éWH%ﬂmﬁﬁhdoccupled by”“the' SRRReld

involving a change in the form of tone generation, which
eventually reduces the number of tone genérating channels for
which the necessary arithmetic operations cén be completed
10 within the limited time. In particular, for each of the
channels where tone generation is to start, many initializing
operations such as initialization of an address counter and
envelope generator and generation of an "F" number are
" necessary, thus taking a long operating tirﬁe. Therefore, by
15 performing the tone waveform calculation collectively each
time MIDI event data is input, the reduction in the number of

tone generating channels can be effectively avoided.
Namely, when note-on event data is input, the note
number NN and velocity VEL of the note-on event are stored
20 into respective registers, and the occurrence time of the
event is also stored into a corresponding register as time TM.
Then, “tone generating channel assignment is performed on the
registered note number NN, and the channel number of the tone
generating channel (CH) thus assigned is stored in a register
25 as "CHi". Next, tone controlling data corresponding to the.
note number NN and velocity VEL is set in the channel
register for the chénnellCHi. The thus-set tone cbntrolling

data is tone forming data D obtained by processing, in



command desi gnating the sel ected optimumtone generator program

Then, the processing termnates the current - execution of the
net work processing after setting flag TERM

- 35- 2 to "1" at next step S846. If, on the other hand, the
software list or nmedia |ist shows that the selected optinmm t one
generator programis stored in the terniggl devi ce, the ~ processing
goes to step S847 to so informthe user.*®Then, 5 t he processing

term nates the current execution of the network processing after

resetting fl—.\@%éﬁ-grg% AN ERNEL P udl 88D the ndebLbAJ dumed ERNB dka " 1"

at next step Once the determ nati on becones negative at
step S840 byelocitl! ¢fr TEEAR laded ik e pRestorelheoneoeosst ndata avtehels t o
step 10 S849 in order to execute a downl oaded data reception process.
After this, cbbeeppondssitdg theooHaeds diarsiedp HaAhg Weresived the note-on
determ nation is nade as to whether reception of the downl oaded dat a
has been coepksted. Thel Wwawesnamedesignading dadfe D rigt i the dfore efouBbAY t he
processi ng goes to step S851 to 15 informthe user that the reception
has beeh co%ﬁitét @pecifies onenpf; theragstorn hgdasss WRdr et i WPy sESr 2| ST)

in the directory ) ,
waveform to be used in tone generation corresponding to the

note number NN.
After the tone controlling data have been set, a note-on
flag for the channel CHi is set and then a tone waveform is
10 arithmetically formed. This arithmetic formation is effected
on a portion, of an entiré waveform to be written into the
currently available output buffer X, which has not yet been
calcﬁlated and corresponds to a period before the event
occurrence time TM, and the thus-calculated partial waveform
15 is written into the output buffer X. The partial waveform is
a waveform portion whose data have been fixed and henée.become
calculatable at the time 6f detection of the newly received
data. Also, the partial waveform to be arithmetically formed
is a waveform portion up to the occurrence time TM of the
20 received note-on event.

When note-off event data is input, the note number NN,
velocity VEL and occurrence time TM of the note-off event are
stored ihto respective registers. Then, one of the tone
generating channels (CH) sounding the note number NN is

25 identified, and the number of the identified channel CHi is
stored into the corresponding register. Eollowing this, the
note-on flag for the identified channel CHi is reset, and the

tone waveform calculation is executed. In this tone waveform_



information is updated at step S852 to register the downl oaded t one
generator program (TONE PGV . Then, the processing termnates the
current execution of the network processing 20 after resetting flag
TERML1 to "0" and setting flag TERM3 to "1" at next step S853.

The downl oadi ng of the tone generator programis effected in the
above- descri bed manner. However , squ downl oadi ng of the tone
generator programmay be omtted in 25 9the case where the user system
has installed therein the opti mum tone generator programor simlar

or up-versi ggedulationP’ Oghe8M Whtslch Ba6aC  RAVYESHN SdLRLoR! CoReEidr to
t he opti mumtone generator program or a hardware tone generator

- 36 - wavBirebmi) s cheekpendihy €6uiavgesibdopridrerticorties tined TM abs am
Determ nation as to whether the | oading corresponding to the - system

st at e shoul dabeutbtedt addowrhttenointosthecoutpubfbuffer Xpimgaasdimilapt a
to be | oaded may be nade only after 5 perform ng such an environnental

check in demanher farthergbove-meéntionedasdlioer 8@ pregetarainadoreteaser ent
ver si ons whi ch
5 process is executed for the channel CHi.

Fig. 20 is a timing chart explanatory of the above-
described tone generating processiﬂg, where the output buffers
provided as 'the double-buffer structure are denoted by A and
B, respectively, in the figure in part (e). Times required

10  for reproduction from the buffers A and B are shown by TA and
TB, respectively, and time TA is equivalent to TB (TA = TB)
in this embodiment.

First, once two MIDI events are received by a MIDI
reception sectioﬁ at point Ta in a calculating time range from-

15 point TO to point T1 that is allocated for the first output
buffer A as shown in part (a) of Fig. 20, a tone generator
(T. G.) driver section performs processing as shown in part
(b),.and a.tone generator (T. G.) section calculates tone
waveform samples Al corresponding to the input received during

20 a period from point tO0 to point ta as shown in part (c).

The tone generator driver section receives data from the
input buffer or from the personal computer keyboard, assigns
fhe received data to one of the tone generator channels and
executes a conversion from voicing parameters to tone

25 generator parameters in accordance with the input data.
Further, the tone generator section receives the tone
generator parameters and processes waveform data to form tone

waveform samples that are to be actually sounded. An LPF



have a sane nane are stored in the host conputer, the | atest or newest

version may be automatically selected. A so, data desi gnating a tone
generator programto be used may be 10 i nserted in performnce data of

| oaded nusic piece data or a data bl ock of a performance part, so as
to select the tone generator program for |oading by checking the

desi gnati ng data. Furthernore, a sg-called "auto. pilot" function may
be incorporated to allow the proce gfhg to be automatically 15
carried out in a predeterm ned sequence. ' When flags TERM2 and
TERMB are bgpRi2bn"demoved Wifldsithg noisel8bRpOhERES Hrdnf Tl Sodinedl €n&310,
so that the processing noves on to step S860, where a determ nation

s made as wAveform Wiigles, f&ng TDufRIX iGatar £eoiml \thai LBF. selictdmswetsd in
the 20 affirmati ve at step S860, it is further determ ned at step

S861 whet hewrdttent it cthe efiirstoaeds secand tdwetpulvcboffiers A and B.

dat a- acconpanyi ng node. |If so, the processing proceeds to step S862
in order toTbgesboveameptioned, tane/menerRtor driveasi §pRei ggnpratessandhi s
desi gnati ng grocess identifies the 25 nane of ~optinmmwaveformdata b

referri Ag t &PFheegipng, are| gunctions pexiarmes byuser PROA E)e¥ﬂ°ut1n9y

accordance wth thi to%i col or | ist contained in nusic-piece-related
dat a ( MUSI C*RPSBPBAERRTION PIGOTAMs | oceived nusic piece data. The opti mum

waveform data Then, once one MIDI event is received at point Tb, the
tone generator.driver section performs processing similarly
to +the above-mentioned, and the tone generator section

10 calculates tone waveform samples A2 corresponding to the input
received during a period from point ta to point tb. Then,
upon arrival at point tl1l, the +tone generator section
.calculates tone waveform samples A3 corresponding to the input
received during a period from point tb to point tl. In this

15 case, when key-on events are received at points ta and tb,
tone generating initialization . and arithmetic operations are
performed at this point tl. After that, the LPF performs a
filtering operation, and thus necessary tone waveform sample
formation is completed for the first output buffer A.

20 Then, three new MIDI events are received at'point tc in
a calculating period from point t1 to point t2 that is |
allocated for the second output buffer B as shown in part (a)
of Fig. 20. Because the tone generator section is currently
calculating tone waveform samples A3, the input event data are

25 temporarily held in the input buffer until a calculating time
is allocated to the data. Upon compietion of the calculations
of tone waveform samples A3 by the.tone generator section and

- the filtering operation by the LPF section, the event data are



- 37 - I's selected in accordance with generally the sanme conditions
as nentioned earlier in connection with the optinmmtone gener at or
program - After having identified the nane of the optinmm waveform
5 data in this manner, the processing proceeds to step S863, where a
determ nation is made as to whether the optinmm wavef orm data i s not
registered in the directory of the waveform list or recording medium
of the term nal device. If the wavePbrin data is not stored in the

term nal device, an 10 affirnatlve determ nation results at step S863,

and then the t 6 . »
R G550 dife D e Tl E%utfes! €8 BAOHRSERASHY Ehdlotbng

conmand deS|gnat|ng or m dat a. hen, th processi ng

term nates bﬁﬁeﬁﬁ%b§n8r5¥éﬁuéé§ﬁiéﬁ tdred Ru he toneP§EREEELEY SécEién S80
after setting flag TERM 22 to "1" at 15  next step S865. [f, on

t he ot her hegadcullhtewatreihe wavefdrm sampliesnBl correspeanding tohthe mpm:t he
opti mum waveformdata is stored in the term nal device as determ ned
at step S86%eceliwedr durdngng periodgfeemt poistepl SBGepointstei nfEyemt
user. Then, the 20 processing term nates the current execution of the

network5  somgr simesdelayfeeeuresin tthe) calgyd abingy orerptsonsRE1dand

not influence the tone ' generation +timing because the
occurrence times of the input event data have also been
written in the input buffer.
After that, four new MIDI events are received during the
10 calculations of the tone waveform samples Bl, and these event
data are processed to calculate corresponding tone waveform
samples after the calculations of the tone waveform samples
Bl, similarly to the above-mentioned.
In the same manner, tone waveform samples B2 are formed
15 as samples corresponding to the input received during during
a périod from point tc to point td, tone waveform samples B3
are formed as samples corresponding to the input received
during-a period frqm pdint td to point te, and tone waveform
samples B4 are formed as samples corresponding to the input
20 received during a period from point te to point t2. Then,
tone Waveférm samples Ab are formed as samples corresponding
to the input received during a period from point t2 to point
t3. |
As seen from the foregoing, every time input data
25 occurs, the processiﬁg calculates waveform samples for a
period preceding'the input data occurrence, and thus the
waveférm sample éalculations canl be performed in a

substanfially dispersed fashion. Thus, the amount of



TERMR1 to "0" at next step S867. If the current process is not
I n the wavef orm dat a- acconpanyi ng node as determ ned at step S861

the processing 25 junps to step S867 to reset flags TERM2, TERMB, TERML1
and TERMR2 to "0" and termi nates the current execution of the

net wor kK processi ng. Once the determ nation beconmes negative at
step S860 by - 38 - flag

TERM22 being set to "1", t he processing %%dhches to step S868 in order
to execute a downl oaded data recepti on process. After this, the

processi ng gpas8edsénk0 PEPFHSRED WHE € 8ach dHIRITEYIAig OnpesivAde a8 to
whet her reception of the 5 downl oaded data has been conpleted.  If

answer ed i nprB8eterminéfli intéivelatissilemit8a0%ppieppiaceks) mp ghet event ep
S870 to informthe user that the reception has been conpleted. At

next step S@hén thereaveturnmbhnyt i0pAVEAaLE]) sueht e keyeeneyent data,
updated at step S871 to register the received waveform 10 data.  Then,

t he processinyol¥ingna: yerdedion dathecfarm #f tone genpgrahinorkt is

rocessing of step S80 after _resetti fl TER
'FI)'ERMZI pog-- @‘Ds&?-bgr@xtt%t §'}5055§72'.§mop|yg ieng % such as N%’edLE:@y%h 'I;_.Ean\{Eﬁeand

number of simultaneously generatable tones.

In order to generate tones successively in the case
Where the calculating points are generated at predeterﬁined
intervais and a predetermined number of tone waveform samples

10 are formed collectively in each calculating period through

| arithmetic operations, the predetermined number of tone
waveform samples must be supplied before formation of the
'preceding tone waveform samples is completed. But, if the
number of tone generating channels is relatively great and

15 hence the amount of waveform calculating operations is
excessive, there will arise a problem that tone waveform
samples of all the chanhels can not be supplied in time,
causing an undesirable interrubtion or break of generated
tones.

20 To avoid such inconveniences, the processing of the
present invention is designed to ascértain whether the
predetermined number of tone waveform samples can be supplied
in time for the data conversion timing of the D/A converter.
If it is determined that the tone waveform samples cén be

25 supplied in time for the data conversion timing, one or more
of the tone generating channels are selected whose assigned
tone has a relatively low importance among all the tones being

generated at the present time. Then, for the designated



reception of the downl oaded data has not been conpleted as determ ned
at step S869, the processing termnates the current 15 execution of the
network processing w thout performing the operations of steps S870,
S871 and S872. <Appl i cati on Processi ng> Fig. 15 is a
ffowchart of the application processing - executed at step S70 in each
of the termnal devices, in 20 which_ quic-piece-data per f or mance
processing is first execut ed at ep S71, then tone generating
processing is executed at step S76, and then other processing is
executed  chanfblSt @ReSpPoceskinghaPElBALES PC LA SANGhETt Stife S/@ampingr
processes than the nusic-piece-data performance and tone 25 generating
processi Ng @avefdih Sdmplés dapiilicorrezpond tppthe initisid pepdod bfathens

of the termnal device; if the term nal device is a game nachi ne,
ot her procewasefomml.udi ng t hose for the gane itself may be carried
out .

<Musi c- Pi.ece- Dat Berauser ce the ghergrperiod -dgﬂ?Pi-ng gravetorm samplhefar t
of the gusi c;-J:'E)ai ce:g]e.égla.;‘ged for the designated tone generating channel, the
necessary calculating time for this channel can be reduced so
that the predetermined number of tone waveform samples as a
whole is supplied in time for the data conversion timing of
the D/A converter.
10 Generally, tones that are determined as "important" in
the processing are:
(1) tone currently having a great volume;
(2) tone whose attack portion has just started to be
sounded;
15 (3) lowest-pitch tone (bass tone) when tones of two
or more parts are'being sounded;
(4) highest-pitch tone (lead tone) when ‘tones of two
or more parts are being sounded; and
(5) tone of a solo part when tones of two or more
20 parts are being sounded.

The tone generating channels may be placed in descending
order of importanée of tones to be generated therein before
the waveform sample calculations, in such a manner that the
sample calculations ére.effected sequentially from the most

25 important tone to the least important tone. If the waveform
sample calculétions for all the channelslcan not be completed-

in time,'the calculations aré broken off so that tones are

- generated only with tone waveform samples having so far been



per f ormance processing, where an operation detecting process Is first
executed at step S711 to determ ne what sort of 5 operation has been
conducted by the user. Then, a determ nation is made at step
S712 as to whet her any performance is currently under way. If no
performance is currently under way at determ ned at step S712, the
processi ng proceeds to step S71 to execut e a performance
10 form environnent setting proces§,5 whi ch sets various

performance conditions such as a tenpo, tone volune and node of a

per f or manceg,,nEQL ! OW s'trl' S.cade T¢hbrePiffealddead to L0hRTHUPE PEREESS
IS executed at step S/3 to select and | oad musi ¢ piece data. A

performancegahgibt CRLERIALIOREOCESEY I$ tokie oiXeonkedwallnBtdsa@endd I6x and
then this nusicC-piece-data performance processing is term nated.

| f answer edmufifiBd whitheave aa ateldatiiaraliynddwatimpbetance and/iénce have
performance event generating process is executed at step S716, where
t he nmusi ¢ peereldttiwelyadwdlininiffdupeneec- 20 piece-data selecting process
at step S73 is sequentially read out to generate a perfornmance event,
such asba M D edantordger to genexpkerfPRe§ SUAIRFTYelve basithepfcase

read-out data. On the basis of the generated perfornance even he
t one ybgEeaithe EE§q31QQ¥£91?9ﬁqqsté}QxﬂﬁQ%ﬁq{éﬂtﬁﬁt?%@&é?%?@lﬁ?é

Goser| Dod | QAR SHRSE A% I SCRS AR, Bla eSO oAERL G} Forn cunfabS]”
perfornancea %mfégméﬁx%éﬁiégkfwéffs%hkaugh arithmetic operations, the
pr;edetermined number of tone waveform sémples must be supplied
10 before formation of the preceding tone waveform=samples is
completed. But, if the number of tone generating channels is
relatively great and hence the amount of waveform calculating
operations is excessive, or if the predetermined number of
tone waveform samples can not be supplied in time e.g. because
15 tbo much time is spent on other processing than the tone
generating processing (such és sequencer processing), one or
more tone waveform samples will be read out even in the
course of being processed, thus resulting in unwanted ﬁoise.
This problem can be solved by the CPU 101 instructing
20 the waveform reproduction section to send the data stored in
either of the_output registers. In this case, addresses in
thé output buffer X itself for storing the predetermined
number of the formed tone waveform samples can be set in the
reproduction section as one of r'eadouf sections or as a
25 repetitive readout section from which data are to be read out
repeatedly. In addition, a readout section reservation may
be made in such a manner that data at.the addresées can be

read out immediately following a particular readout section



executed at step S717 to carry out operations correspondi ng

- 40 - to an user input such as STOP or PAUSE. After this, this

musi c- pi ece-data perfornmance processing is ternnated. Det ai | s of
t he nusi c- pi ece-data sel ecting process of step S73 will be described
wrth reference to Fig. 17. First, 5 at step S731, a nusic piece list is
di spl ayed and the process waits unt'% the user selects a nusic piece
fromthe displayed list. A determinalion is made at step S732 whet her
any music pi ece has been selected by the user. If no nusic piece. has

been sel ect gdomt WhichlSatala@ecbédhg Tolreehnitnly Readesut.s 10  termi nated
W t hout executing other operations. I f any one musi ¢ pi ece has been

sel ected as det emmi Bethatans befrafigamentat she readbuthsestient réservation
desi gnat ed nusi c piece (MJSIC DATA) is read in. Then, at step S734,

t he processalfewss ther fegpedidone wavefisgivwesanples it brinbegisitered VER NO
I D or SONG VER NO I D) and 15 tone generator information (TG | NFO
cont ai ned i Fheheutpad- buffer fop,she ppeesvasian augroeespbdstatkbe Headone

E?g—er; ét %Leﬁ;)% ' ?.gsﬁlediatelgr-rfgc;lll.zlgmg par essspeenc;[liefdicO r‘:watvgefo%glf E‘Q%S l:lll.'g;‘el(lg]q;-r
read out. In the event that the calculations for the
predetermined number of tone waveform samples have not been
completed in time, such a reserving registration is not
effected, and therefore it is possible to prevent occurrence

10 of noise which would otherwise be caused by sounding of any
of the tonelwaveform samples that is still in the course of
being processed. This will temporarily interrupt sounding of
a tone, but adverse effects resulting from the interruption
will be significantly reduced by limiting the interruption

15 time to only several sampling periods in the case where the
sampling frequency is for example 44.1 kHz. The limitation
of the interruption time may be effected by limiting the
number of channels generating tones, as mentioned earlier.
Once the calculations have been completed, the reserving

20 registration is carried out, so that the corresponding
wavefqrm samples are sounded. |

As mentioned earlier, in order to generate tones
successiéely iﬁ the case where the calculating points are
generated at predetermined intervals and a predetermined

25 number of tone waveform samples are formed collectively
through arithmetic operations, or where the waveform sample

" calculations are executed in response to occurrence of each

input data, the predetermined number of tone waveform samples



at step S735, it is deternined whether the read-in nusic pi ece dat a
has poor correspondence to the currently running tone 20 gener at or

pr ogram If an affirmative determ nation results at step S735
because no good correspondence is found in the version nunber or the
| rke, the process proceeds to step S736, where the correspondi ng tone

generator programon the software |ist gg (SOFT LIST) is | oaded and
activated. At this point, depending ~ ¥Pon the current nenory |oad or
contents of the user profile, a selection is made as to whether the

program shoghdtbepe supp13aedbéforddifdatidrr oiEn4'Eiﬁé1C9:%fceHh.ngCU'E6ﬁét ly

runni ng t one
gener at or pyageitrmAcbfplel 4@ Somplettad.process noves on to step S737.
If a negative determ nation results at step S735 because good _
correspondence i Asf dthel, cabeubatimgspgbnt for adispestific ctonepwaveform
without perform ng the operation of step 5 S736. At step
S737, it isempdscestusimaal pokrt hide dgsidgnated, conr dhgohagice akiat §ime
bet ween the content of tone color designating data in the perforpance

event d&ta ®oindnahen oformation of preceding tone waveform samples is

| ended (end time point of the preceding tone waveform sample),

which is earlier than a prescribed end time point by the time

necessary for completing formation of a waveform. Because the

end time point is identified by the CPU 101 checking the

.‘10 current state (flag) of the reproduction section to thereby

detect when the sample reproducing time section has moved onto

a next one, the actual end time point will be delayed until

the CPU 101 detects the change in the state (flag) of the

reproduction section. Further, because this time delay

15 depends on the timing when the CPU 101 effects the above-

mentioned detection, the individual formed samples will

present non-uniform delays depending on the respective

detection timing.

If the calculating points are generated on the basis of

20 such non-uniformly delayed end time point, éorrect calculating

points can not be obtained. In particular, if the calculating

points are generated on the basis of greatly delayed timing,

a total time length between the calculation start and the

supply of waveform data is substantially shortened, so that

25 the number of simultaneously generatable tones is temporarily
reduced. | .

To provide a solution to the problem, the CPU 101

prestores in memory a plurality of time points when a change



list (TONE COLOR LIST), and the al ready-| oaded waveform data 10 (WAVE
DATA). Then, a determination is made at step S738 as t o whet her
there is any unl oaded waveform data. |f answered . in the negative at
step S738, the process goes to step S741 for a nusic-piece-sel ection
term nating process, and thus, t hi s musi c-pi ece-data sel ecting
process is brought to an end. 15 If a §mered in the affirmative at step
S738, the process goes t o next sfeg S739 in order to deternine

whet her the unl oaded waveformdata is on the waveformlist (WAVE

LIST). If 9@ the statBSol’ @RBSPepr8afe€EohOséttPor/#ist @et@88ednNihhthe
unl oaded wavef orm data and then executes the nusic-piece-selection

20 term npasty RN 4ss Sfetdging/dhe stored timel potilmtsynltrsseCPWai@lor m
data is not on the waveform list (WAVE LI ST) as determ ned at step
S739, subst prefdictal a timewpoedhtr wmheést ssuch | @adbdnge stidd Iwi2detefted
exanpl e, where five different piano tone colors PIANOL to PI AN are
25  sel ect 2¢x& .and Sincehethesiprediieded ntifpesmpodntusearresperds; the an
only PIANOL installed in the termnal device, PIANO will be, .l oaded to
be usedSin pVEE@9sf of| Afme delpys, froms the PﬁﬁscribedlﬁaeiﬁgmﬁfPPhBt in

SUbStItUtI(M¥ﬂe %@B%LSL@%Q%Raséétiéﬁf”é“%%i%% %Rgt is a predetermined time

before the predicted time point can be detected as a

practically correct end time point. Thus, the calculating

point is generatedlon the basis of the correct.end tiﬁe

10 point. In this way, the detected end time points are

averaged to reduce non-uniformity thereof, and  .thus the

operating period allocated for each calculating point is

effectively uniformized in such a manner that tone forming
operations are performed in a stabilized manner.

15 The waveform sample calculations may be performed

- collectively for each time section, rather than in response

to occurrence of each input data. 1In such a case, a trigger

signal may preferably be generated to bring forward the

calculating point in accordance with the number of input data.

20 In another modification, .each time section between the

predetermihed calculating points may be divided into "n" equal

parts so that the waveform fcrming calculation process is

performed at intervals corresponding to the "n" parts, and a

reserving regist'ration may be made for sounding of tone.

25 waveform samples for one time section that have been

. completely formed in the last or "n"th calculation.
The essential operatioﬁ of the tone generating

processing will be described in detail hereinbelow with



- 42 - user at step S743, the process goes to the nusic-piece-

selection termnating process of step S741 to termnate the process
ahd di splay the read-in waveform dat a. <Tone Cenerating Processing> 5
The tone generating processing of step S76 is intended for generating
a-tone by controlling the tone generator on the basis of a performance
event, such as a M DI event, generated at predetermned timng

t hr ough the above-described peFf%ﬁﬁhnce event generating process of

step S716. The tone 10 generating processing will be described here in

relation toyaferefBeC¥8MplewtharesVereoga. daBaaha apilt hmetical ly generated
by software using only the DJA converter of the coder/detector

(CODEC) as the tgaestcnehat Pépidducing fstratowfd theardppoductionxsectidnt one
generator is connected as the tone generator 15 113, the tone generating
processi ng wel Ichetkedcat edtéy S761.conl&nthenaepdoductioof tsggtdion has

In the case where waveformdata is arithnetically generated by

sof tware, vadivensedt toage rextastarheaprafirad, sectiqme they RPACEISing
registers for 16 kinds of tone color data PDL 20 to PD16 and n, ki nds_of
wavef or B dageeRDEC Bewtn Sty §762, but i%fQkerthe RTLLIFRG I WREN TP o

CH32, and a Iurabi%y of out put buffers. Each of the tone
col or data PBPP-SPB$8 i s conprised of :

The waveform reproduction section reads out waveform
samples one by one, at a predetermined sampling frequency,
frbm a specific one of the areas of the RAM 103 designated by

10 the CPU 101, and supplies the read-out samples to the D/A
converter for audible reproduction. B Whilé reading the
wavefbrm samples from the designated area, the waveform
reproduction section accepts a reservation from the CPU 101
designating another area to be reproduced. Once reproduction

15 of the preceding area has been completed, waveform samples of
the next area thué reserved are similarly read out one by one
by the reproduction section and supplied to the D/A converter
for audible reproduction. The advancement of the reproduction
section to the next to-be-reproduced section means herein that

20. after completion of .the reproduction of a specific area
designated last' as the to-be-reproduced section, the
‘reproduction section has moved to another specific area
reserved as a next to-be-reproduced section. In this case,
a plurality of the specific areas of the RAM can be reserved

25 at one time and are reproduced in the order in which they
were reserved.

Then, at step S762, time when Such an advancement will

be detected next (next advancement detection time) is



data designating a waveformof a given pitch range (pitch 25 range

wavef orm designating data); data for controlling a | ow frequency
oscillator (LFO to be used for inparting vibrato effect or the |ike
(LFO controlling data OD); data for controlling generation of a
filter envelope to tine-vary a ' -

43 - tone color filter characteri s%' ¢ (FEG controlling data OD);
data for controlling generation of a tone” vol une envel ope to control
a tone volune variation characteristic (AEG controlling data OD);

touch cont rgkéhﬂetéat %orl OFché! BhB¥sa of the Stiflespsed thle teaerentt hendi ke
I n accordante wth a det ected key-touch velocity (touch controlling

data OD); apdeviousObBObncembAt detkotibfis, and a time point that is a
wavef or m sanpl e-f orm ng-resol ution controlling data (other data QD).
"OD' attachpged@étebmined time dbefacd dhet ratiotedredeteatiionattimet abels
for "original data" 10 bef ore being subjected to control such as

nodul ati on. deshgnbted as agmmidicanulating Pedmthg Fheanest rAYRREETENt he
t one generator are formed by processing these original ‘ﬂra?ta‘ i n

accor dafce detectipnh timecHnamt he preddcyeda sugh ageh¥r & HghofRe to

a approximate value with a small error through the "least
squares method"” on the basis of a piurality of the advancement
detection times including the current and last ones, or by
using a quadratic function or the 1like tb approximate a

10 variation in the detection times. Non-uniform time delays
occur in the waveform reproduction section, during a period
betweeﬂ 'Ehé occurrence and detection of the advancement, due
to differences in the respective operating step positions and
states, so that the advancement detection times would contain

15 irregular non-uniformity. Therefore, the calculations of the
approximating function involve an ope_ra‘l;ion to average the
non-uniform detection times.

The above-mentioned "predetermined time" before the
predicted detection time is a time allocated for forming a

20 tone waveform and depends on the amount of nécessary
arithmetic operations for the waveform formation as determined
by a degsired number of tones to be generated, desired quality
of the arithmetic operations, etc. The length of the
"predetérmined time" may be fixed, or may be variably set via

25 a user's selection on the keyboard or automatically set by the
CPU 101 in consideration of two or more simultaneously running
programs.

Then, at step S763, a comparison is made between the



tone generating instruction. 15 Further, any one of the waveform
data WD1L - WDn is desi gnated by the pitch range wavef orm desi gnati ng
data of one of the tone color data PDL - PD16 in accordance with

i nput tone pitch data. Each of the channel register areas
stores a plurality of 20 tone-generation controlling data, which include
a note nunber, _ wavef orm desi gnati ng,data, LFO controlling data,

filter envel ope controlling data_(@%G controlling data), anplitude-
envel ope controlling data (AEG controlling data), note-on data and

ot her dat a, nagtWekh calating' Hoihtirad tehdecuseenby tille iddicatdd Hyola
during execution of a program The wavef orm desi gnati ng dat a,

LFO control kimgrgatia didexobor delterqitat ashether atile AEGrrentr diilnenghat a
in the channel register area are tone form ng data obtained b
proce55|ng aeivedpett the nekyi galculating point. 1If the determination

4

4 - data nenti oned above and each of these data wll hereinafter
be ref erredisoini theaaféirmptive, sthacREECEESing pemEorms °Perat#%%sd%fput

buffer greas are ysed In lyn ag tone | . Mevekorm forglog oo Byl bylfers
order is.decided.in which the currently sounding channels:
should undergo the waveform sample calculations later to form
waveform data for a plurality of samples for each of the
currently sounding channels.

10 That is, the calculating order is set in such a manner
that the waveform sample calculations .are performed
sequentially from a musically significant.tone or tone which
would present a significant musical inconvenience if deadened
or muffled at that moment. Then, .at step S765, it is

15 ascertained whether the waveform sample calculations for all
the currently sounding channels can be cqmpleted within a
predetermined calculating time (i.e., the predetermined time
described in relation to step S762). If answered in the
negative, one or more tone generating channels where the

20 waveform sample calculations are to be performed last or later
than any other channels are designated as channels where tone
ié to be deadened (tone deadening channels), so that the
amount of arithmetic operations is reduced in such a manner
that the waveform sample calcuiations for all the currently

25 sounding channels can be completed within the predetermined
calculating time.

At step S78, the waveform sample calculations are

actually performed. Specifically, uncalculated waveform



5 sanpl e data for the individual tone generating channels SD1, SD2,

SD3, ... are forned by arithnetic operations as wll be | at er

descri bed, these data are accunul ated channel by channel and the
resul tant accunul ated data are stored into the out put buffers.. Two or
nore of these output buffers are designated 10 as the tone waveform
formng output buffers X and used in the waveform cal cul ati ng
operations. In the sinplest form two ~ 61 “output buffers X may be used to
provi de a doubl e-buffer structure such that while the data stored in

one of the samplggf fer8 XchPchfifbar eph@dugeictin a Hoe! ofne I eRiEiet1Pn

15 section, ~new waveform sanple data obtained through the

wavef or m f oL ghRgaBPE’ GGtPBE hefEéP eGhd RiaY Rheobhgfebukfi s filled Xrith
The output buffers nmay have any optional size such as 100 words, 500

wor ds, 1K wehds caldui ateidd svaverform kdlata iand Ahus tgetsr reatiyt fidre toneer
out put buffer size would result in a greater time delay in generating
a tone, whi gentipationl| effhis opemation ingirresponds wwsultthe £ormatipny of
reduced tinme margin and poor response at the tine of a tenporar
i ncr easB i nwavedorm A3 or ghecdikg &8 desgriked@prligy in nr%]a%ng%mlli{‘é t he

present 25 invention where a sequencer-based perfornmance or automatic
per f ormanceFilg-e®@eut ed Wit hout requiring real -ti me processing

Capabi 11 L1° BB e8RS BRATRAILALAS BaERHECucor KNSt ONC
' then subjected to a low-pass filtering (LPF) operation at step -
S767 so as to remove high frequency conﬁponents therefrom.
10 Following this, the output buffer X storing the low-pass
filtered waveform is reserved at step S768 as a specific
storage area foi_:' a waveform to be reproduced next, so that
this storage area 1is reproduced after completion of
reproduction of waveforms in the currently reproduced and
15 already reserved storage areas. Then, at step S769, another
output buffér than'_the one so far used as the buffer X is
cleared and newly set as the outpu*l; buffer X for preparing a
waveform for the next to-be-reproduced section. .
. If the current time has not yet arrived at the
20 calculating point as determined at' step S§763, the tone
generating processing ends without the other operations being
performed.
Fig. 19 is a flowchart of the waveform forming
calculation process (step S78) performed in the note-on, nofe—
25 . off and tone generator processes.  For this procéss, a
waveform calculating time range is preset as previously
mentioned. Namely, where the present program flow is executed

during the MIDI data reception process such as the note-on



- 45 - bringing forward the perfornmance tim ng. On the

ot her hand, where the tone generating programis used in a keyboard
performance or the like requiring real-tine performance capability, it
is suitable that the output buffer 5 size be in a range of 100 to 200
words in order to prevent a tone generating delay. Such an out put
buffer size is suitable for a reprogduction sanpling frequency of 40 to
50 kHz, but with a | ower sanpling frequency, the output buffer size
needs to be nmuch smaller. 10 In the tone generating processing

of step S76,0x86ULC0the wayetolth (03 RHRMANGE Riiine) @t idbirakpiands heo CPU
101 of the térmnal device operates to arithnetically generates or

forms tRePbbbdel-mén®fiohedd partd@)l wavefsawsf druh sévgrieesthe gpresemt of
the tone generating channels, collectively at predeterm ned 15 tinme
poi nt. Nanepyogkam €iow dis xecubed ginerten 187 & efhithe, tone gengrating
wavef orm sanpl es are generated together which correspond to 100
sanpl i ng cyplrecestinge Mha mevefiorsy calculating tifmg rapgegeyresponds

predet erm ned cal cul atin oint, the tone - generatin r ' '
perfornﬁd f do dhe twﬁy%#gmgeqsgmples for an uncalculated s%éati%cnesfrll n'ghleS

buffer X. Because the calculations are performed in the
calculating order determined by the preceding execution of the
tone generating processing, no new calculating order across
the channels is'determined at the time of MIDI data reception.
10 Whenever a new note-on event occurs and is assigned to a
specific one of the channels, the specific channel is placed
first (given a first turn) in the calculating order and the

turn of each of the other channels is moved down by one.
First, at step S781, calculating preparations are made
15 for a first waveform sample of the channel placed first in
the calculating order. The calculating preparations include
setting various data such as a last read address, values and
states (attack,.release,.etc.) of various envelopes EG and
value of LFO in accessible conditions and loading these data
20 into internal'registers of the CPU 101 for immediate use in
calculations. Then, at step S782, waveform sample
calculations are performed on the LFO, filter G and tone
volume EG, so as to form samples of LFO, FEG (filter
envelope) and AEG (amplitude envelope) waveforms. The LFO
25 waveform is added to the "F" number, FEG waveform and AEG
waveform necessary for calculations of the designated time
range, in order to modulate the respective data. For each of

the tone generating channels designated as tone deadening



20 Where the nunber of the generated tone waveform sanples is set

to "100", these sanples are sequentially accunul ated as a

channel - speci fic accunul ated val ue for 100 sanpling cycl es of the DA
converter and stored into the above-nenti oned out put buffer X. Once

t he sanple accunul ation is conpleted for all 25 the tone generating
channel's, the tone waveform sanpl es stor In the output buffer are

read out, one sanple at each sanpl ihg cycle, by the waveform
reproduction section and supplied through the D/A converter to the

sound syst eghfffhels at step S765, a damping AEG waveform is 4falculated
audi bl e reproduction or sounding. The predeterm ned

cal cul ati ngagoantoh8 ¥bilamemBedirapitdliysdecayingl edthdnotber time range.
i nterval s such that when the tone generating processing is erformed
by using the out Bubsegieartdyi,n atur atepl S788 tBHnpumber sy cfepettehyets can

be read out and reproduced conpl et el - Wi thout being, dropped or broken
hal f way. added to W@h@(ﬂlmdarﬁfémﬁsﬁﬁedp@ﬁ)eﬁfhtﬁwt ¥ ¥is $Red

to be perforned, for each of_the channels, only. once for.the , . .
plural Poneafaier gemeratn &ead adrpsrasiiRF ndbeaead ySauptes within

the time range. Aléo, waveform data are read out from the
waveform storage area in the tone color data area on the
basis of the integer portion of the read addresses, and an
interpolation is made between the read-out waveform saﬁples
10 on the basis of the decimal poftion of the read addresses sO
as to form all interpolated samples within the time range.
For example, if the timer range corresponds to a time for 100
sambles, 100 samples are formea collectively by the operation
of this step. Because, in the operation for the plural
15 samples within- the time range, the. F number addition
corresponding to the read address and interpolation are
pérformed as an integral series of oberations, the read
address needs to be read into the CPU register only once, éo
that the proceséing speed can be substantially increased as
20 a whole.

Further?-at step S784,-the interpqlafed samples within
the time range are subjected to a tone color filtering
operation, where tone color control of the samples is
performed on-the basis of the above-mentioned FEG waveform.

25 At next step S785, an amplitude controlling operation is
performed on the filtered samples éo as to control the
amplitudes of the samples on the basis of the above-mentioﬁed

AEG (amplitude envelope) and tone volume data, and then an



10 hence it is possible to reduce the proportion of- an arithnetic
operating or calculating time to be spent on the preparatory

operations to the entire.calculating tine, so that overheads are
reduced substantially. This can substantially enhance the quality of
the generated tone waveform sanples and i ncrease 15 t he number of

si mul t aneousl y gener at abl e tones. In addition, each tine input
data (in this case, M DI event dét%ﬁ 7s received, waveformarithnetic
operations or ~calculations are perfornmed for sanples up to the tine
point. acflimbP8tRyE8UeyRL e1RGd St fdd NG PobRIrfolrRea Weyel saa sene! e

20 cal cul ations are perfornmed onl'y on uncal cul ated ones of a

predet er m nedsih vaati Bipdf tudeecontebeleds sampdes(itce.the correspmding
corresponding to the size of each of the output buffers X).

I n the tonesgmpiest istprdceasithe odweset t baffeavef ofor 2The despimated
cal cul ations are perforned for each of the tone ener ati ng channel s
current|y sobhadhedstorRagauss c iar thiseprecess, tl’!ﬁ)@ﬂ@ﬂ-&@h‘@eaﬂ@niiﬁq&i aRdl in
each of the channels where there _is present a key-on or key-off event
i nvol vi Ag aagditien §p the corresponding samples in thé output buffer X
are performed successively, it is possible to minimize the
number of necessary sample loadings into the CPU register and
hence significantly increase the processing speed.
The sample forming operations of steps S783 to S785 are
10 performed basically to form all the samples within the
predetermined time range, but those samples having
sufficiently lowered AEG waveform level and hence sufficiently
lowered tone volume as a result of the volume EG waveform
caiculations of step S782 are excluded from the further
15 calculations, and accordingly the amount of necessary
operations can be reduced. Particularly, sufficient decay may
often be attained halfway in the predetermined time range, in
the case of the tone generating channels having generated a
damping ‘AEG waveform in fesponse to the designation of step
20 - S765.
Then, at step S786, a determination is made as to
_ whether or not the waveform will be supplied to the waveform
reproduction section within the time limit if the waveform
forming calculation process is to be continued and whether the
25 waveform sample calculationé shbuld be discontinued. The
timely supply of the waveform within the time limit means

herein that the reproduction section currently reproducing

previously formed waveform samples from the specific storage



formof tone generation varying in response to input data. (pitch bend
or tone volune change), than in other channels where tone generation
is continued with no variation responsive to the input data. In such
a case, with the 5 calculating points set to occur at fixed intervals,
nuch of the operating period will be occupied by the channels

I nvol ving a change in the formof tone ggneration, which eventual | y
reduces the nunber of tone generating Eﬁg nels for whi ch t he necessary
arithnmetic operations can be conpleted 10 wthin the limted tine. In

particul ar, ofgg _ggﬁ'_fb,_pépgﬂ@ succeddiBiY Gttt shaplegeiar at how ased of

start, many initializing operations such as initialization of an
address cougher baffer X &nderegergenthet arevararegenef athen buff far " fomnber
are necessary, thus taking a long operating tine. Therefore, by 15
perform ng shbsequentaveéproduakiohat befiorel | thei veepredestion ofj nghey D
event data is tnput, the reduction in the nunber of tone generating
channel s capreviohsdyt foemedavavefarm samples fropnEhe spPehitGt BLOFASent

data is input, the note nunber, NN and vel ocity VEL he. not e- on

event aPe se&eadisogomphebedespbbiites éiﬁ*ﬁré}l&edaﬁ&xﬁﬁgpogéﬁ%rghég ﬁ“ﬁe of

D ¢ one FNeekEr A0S eF AR AT et il Sl bR

oL 0 BB R B, OB A el i iorm. sampe
calculations are discontinued at step S788 and the waveform
calculating process ends.

10 . If it is determined at step S786 tﬁat'the calculations
may be continued, a further determination is made at step S787
as to whether the waveform sample calculations have been
completed forlall of the designated channels. In answered in
the negative; a first waveform sample in the tone generating

15 channel placed next in the calculating ofder (given the next
calculating turn) is designated at step S789 and preparations
are made - for calculating waveform samples in that next
channel. Upon completion of such preparations, the processing
reverts to step S782 so as to repeat the operations of steps

20 S782 to S785 for that channel. In this way, the operations

| of steps S782 to'S787 are repetitively performed for all the
designated tone generating channels, and every time the
operations. are performed for one of the channels, the
resultant formed samples for the predetermined time range are

25 accumulatively added at step S785 to the corresponding samples
stored in the buffer X.

When it is determined at step S787 that the waveform

sample calculations have been completed  for all of the



25 as "CHi". Next, tone controlling data corresponding to the not e

nunmber NN and velocity VEL is set in the channel regi ster for the
channel CH . The thus-set tone controlling data is tone form ng data
D obt ai ned by processing, in . , - 48
-. accordance with the values of the note-on nunber NN and

vel ocity VEL, the data of the prestored tone color data which

corresponds to the M DI channel having'r@%éTved t he note-on event. The
wavef orm designating data Din the tone formng 5 data specifies one of
t he wavef or as |

generation @%g?éggﬁgéi%ga¥%a%ﬁé this ?EX%?gﬁﬁéééﬂéﬁgé%&ﬂﬁmﬁkdébééﬁégd?he

tone contr 0‘1‘_“1@? hﬁatﬁré@d&ﬂﬁﬁfé& ehumBeRO0¥ Hrtcumulatdd@Ovaieshofchgiwel

CH is set and

en a tone waveformis 10 arithnmetically forned. This

arithnetic kermnedi wavesothl saplles corre@Spondixd i td, tied Eimeentarige Vieawsd or m

to be witten into the currently avail able output buffer X, which has
not yet beenow beencakwiliyastdreddfoor ad3pofidtheodespgnateédbehenseillse event
occurrence tinme TM and the thus-cal cul ated partial waveform 15 S

written5into t heWbenpihehwavefoxm spmplearqalgulatiansg mye discontinued

10

15

20

25

on the basis of the affirmative determination at step S786,
the predetermined number of accumuléted values of the formed
waveform samples corresponding to the time range have now been
newly stored for each of the désignated channels.

For each of the channels having the calculating turn
lai_:er than f.he discontinuation of the calculations, no
waveform sample formation is effected, and as the result, the
tone having been generated +through the channel will be

deadened. However, because those channels generating less

- important tones are given later turns in the calculating order

at step S764, adverse effects occurring ~from the
discontinuation can be minimized. Channel register CH is set
at step S788 in such a lﬁanner that the channels t_hus excluded
from the calculations remain in the tone-deadened condition
even in and after next execution of the waveform forming
calculation process.

In the above-mentioned manner, tone waveform samples can
be arithmetically formed through the operations of the CPU
101. |

While the present invention has been described above
downloading an optimum tone generator program or optimum
waveform data by use of user profile information pbssessed by

the terminal devices", such user profile information may be



a waveform porti on whose data have been fixed and hence becone

cal cul atable at the tinme of detection of the newly received dat a.

Al so, the partial waveformto be arithnetically forned is a waveform
portion up to the occurrence time TMof the 20 recei ved note-on event.
When note-off event data is input, the note nunmber NN, vel ocity VEL
and occurrence tinme TM of the note-off egfnt are stored into
respective registers. Then, one of the’1one generating channel s
(CH) sounding the note number NN is 25 identified, and the nunber of the

| dentified &Hini fhe hostSEOMBEtER! L0 LER HAF 'S PAFEH SR FRaH £ 6m
Fol | owi ng tﬁ?gge§%g n ﬁot%§on flggtfor t he fﬁggtified channel CH is

reset, and pHE of the WAL AT icd<Utdat th8 hésexeompader! NQ kts thme
wavef or m - 49 - cal cul ation,
t he uncal cuLeGeN wimef sonthattwhen(phereais a dowaleddrrgquest cEpomdihe) to
a period prior to the time TMis calculated and witten into the

out put buf f erXinaladevicear the hosgneemputerhd Oalsare Hafan diedthey USeT 5

predeterm ned rel ease 5 process is executed_for the channel CHi
5 profile information to select and transmit optimum data or

program.

In a modification, the host may send a list of available
waveform data for each music piece so that the terminal device
requests a.transfer of only a selected part of the.waveform

10 data that is not possessed by the device.

As has been described thus far, the present invention
permits downloading of optimum data or program and facilifates
a selection of data to be loaded, depending on system and
program-poésessing conditions in the user system. Thus, it

15 is possible to6 prevent irrelevant or .data from being
downloaded and aiso prevent an increase in network traffic.

- In addifion, it is possible to avoid loading unnecessary

data or program from a recording medium such as a CD-ROM.

For example, where a PCM tone generator is employed, sténdard

20 waveform data may 5e stored in each of the terminal devices, -
and for a music' piece using special waveform data, that
special waveform data may be loaded along with the music piece
data. This.arrangement prevents musical expfeésion from

becoming worse due to a mismatch between the tone generator.

25 and MIDI data.



Fig. 20 is a timng chart explanatory descri bed tone
generating processing, where tll:’i!mﬂ l"iﬂﬂ[ﬁ ml provi ded as the
doubl e-buffer structure are de B, respectively, in the
figure in part (e). Tinmes required "fof reproduction fromthe buffers
A and B are shown by TA and TB, respectively, nﬁ.ﬂgl

AS BEEN | once

equi val ent %ﬂ—¢B—f¢Ar——4¥ﬁ—-—— in this gnbodinent.
two M Dl even ﬁﬂ e| eija t()iy a MDI ™~ °° " recepti qectR|EBH\(ElD poi nf Ta

in a calcul at Fom 15 point TO to point T1 that 15
al | ocated for t CL puf fiers A as shown in part (a) of Fig.
20, a tone gen G—drrver section perforns processing as
shown in part (b) and a tone generator (T. G ) section calcul ates

t one wavef orm sanpl es Al corresponding to the input received during
20 a periad frampsicalt Anfformaitiont prasessing syspem comprising:

The tone generator driver section receives data fromthe | nput buffer
or from the perspraicessdpgt @eansyboar d, - assi gns the received data to
one of the tone generator channels and executes a conversion fro

VOi Ci ng par anet els§°ﬁ'-'ég?oﬁ@a"@5 copaesTtado Wiy a??e"tder%r‘?‘??%ﬁ’&g J4RRRS v h t he
I nput dat a. Furt t he ,t on nerator the t

gener at 8r pHPXﬁBFeF§°§ﬁ ﬁP@E@&Ee %ng@F r h %P%%Pokﬁiegxgs s one
wavef orm sanpl es 4 fat s%rp%lt_yo npear%Ctébq'Hé'c&C&‘%% safd pfécessing means

and storage means and having stored therein various data,

wherein to execute predetermined processing based on

said first data, said processing means sends said data supply

10 means a requeSt for transfer of second data necéssary for the
predetermined processing if said second data is not stored in

said storage means, and said data supply means transfers said
second data to said storage means in response to the request

for transfer.

15 2, A musical information processing system comprising:
processing means;
storage means connected with said processing means and
having stored therein at least music data; and
ldata supply means connected with said processing means
20 and storage means and having stored therein various data,
wherein said music data contains designation data for
designating music-related data of the various data that is
necessary for executing predetermined processing based on said
" music data, and when said processing means executes the
25 processing based on said music data, said data supply means

transfers to said storage means said music-related data



- 50 - section renoves aliasing noise conponents fromthe forned tone
wavef orm sanpl e, and out put data fronlthe LPF section is witten into
the first and second out buffers—A an The above-nentioned tone
generator driver 'Mm (uﬂﬁlwmm" d-5 LPF sections are—ftretions
performed by the the applicatio THI’S)@H&ET HAS BEEN
Then, - once one M DI event i'S recéived at §0|nt Tbh, the RHQM@EBenera.or

driver section perforns processi ng sini |8 to the above-TeEntTone
and the tone generator section 10 calculates tone vavedoanm. salw ﬁg¥%

corr espondi BgshgnkB8al BPUbaid desigABtYEd duthng a per od H!H“m s

point tb. Then, upon arrival at point t1, the tone
cal cul at es tone wavef orm sanpl es A3 corresponding to the
received during a period frompoint tb to point t1. In.this 15 case,
when key- on3evenis masicadcdnfedmatipa processdng slystem comparieiggner ati ng

initialization and arithnetic operations are . performed at this point
tl. After that, ehe pPecessburndevice fiad t epkaguspBgat i BREdeFRIrMHIEd
necessary tone meveforn1sanp|e formation is conpleted for the first

out put buf f Brogessipg on therthagis; pfedigsl ANG seFeRds date8’r ecei ved at

oint tc in
P 5 a memory device connected with said processor device and

having stored therein at least said first data; and

a data supply device connected with said processor
device via a network and having stored therein at least said
second dafa,

10 | Wherein séid processor device performs a first operation
for determining whether or not said second data necessary for
the predetermined processing is stored in said memory device,
a second operation for, if said first operation determines
that said second data necessary for the predetermined

15 processing is not stored in said memory device, making a
request to said data supply device to transfer the necessary .
second data via the network and a third operétion for loading
the hecessary second data transferred from said data supply
device into said memory device; so as to execute the

20 predetermined processing on the basis of said first and second
data stored in said memory device, and

in response to the request froﬁ said processor device,
said data supply device supplies the necessary déta to said

processor device via the network.

25 4. A musical information processing system comprising:

a processor device for executing predetermined



a calculating period-frompoint tl to n-ni nt t2 that is al l ocated for

the second out put buffer B as shown of Fig. 20. Because
the tone generator sectiom s Lw‘r@HI[’ﬂmI"ll ,ﬁmatl

sanpl es A3, the Imlﬁxceeﬁﬁ%eﬁ e

buffer until a cal
conpletion of the
t one generator sec

ne wavef or m sanpl es A3~ by —tte;
the f|| rlng operation by the LPF

section, the event data are - 51 -
read out fr%&%s‘iﬁ@“bxﬁ@h@'batsﬁsb%ﬂ)rﬁ%%dﬂééd&ﬂ Ata; gener at or
driver section, and thus the tone generator section cal cul ates tone

wavef orm sanpl es theﬁ@weaﬁomdeneohﬁetbedlwmm said preceissed derice and
period frompoint t1 to point tc. Even if 5 sone time delay occurs in

t he cal cul atfiorg shoerialg dherdin ¢edd firstnend isedoamdhdatarhand one
generation timng because the occurrence tines of the input event
data have al so b@endata swpplyndevice rappeckedf efith saild prageggorhat,
four new M DI events- are recei ved dur i nglthe 10 _calcul atjons of the tone

wavef or f safifivdsesriayfy nefsrk and uding ardaprbre’ sRaviBIcEEeted: e

correspondlm%ere uréi sorts of said first and second data,

wherein said processor device performs a first operation

for designating desired first data from among plural sorts of

said first data and making a request to said data supply

10 device to transfer the designated first data, a second

operation for determining whgther or not said second data to

be used in correspondence with the designated first data is

already stored in séid memory device, a third operation for,

if said second operation determines that said second data is

15 ﬁot stored in said memory device, making a request to said

data supply device to transfer said second data and a fourth

operation for loading said designated fifst data and second

data transferred from said data supply device into séid memory

device, so as to execute the predetermined processing on the

20 basis of said'first and second data stored in said memory
device, and

in response to the request from said processor device,

said data supply device supplies said designated first data

and said second data to said processor dévice via the network.

25 5. A musical information processing system comprising:
a processor device for executing predetermined

processing on the basis of first and second data;



sanpl es after the cal culations of

simiarly to the above-mentioned. J‘“m\ millmlllmg Sam_)l manner | Fé’ne

wavef orm sanples BZ are for
recei ved dur|ngqﬂHSEQthBwan@maerlod fron1p0|nt tc to point é

t N
maveforn1sanples orned as sanpl es corresp | [
recei ved fron1poin% td to point te, and tone wa
sanpl es B4 are fo s corresp ﬁdTng to the input 20 recei ved

| es corresp W@mp%

during a period fron1p0|nt te to point t2. Then, t one waveform
sanpl es AS are fQf fetho?S aéwl:ésc(s&ﬁééée&rwlifw said prioedddr BBV ceeaaived
during a period frompoint t2 to point As seen from

the foregoi mbr sterfing tRerdiRlisaid Firdt arﬁrl(ﬂdzrdbnd tdetanr @aebsi ng
cal cul ates waveform sanples for a period preceding the input data

occurrence,
per f or med
anount  of

erforned
P 5

10

15

20

25

and tahudatthe supplywalesficen ceanpbéedcabith atsadids pracesbor

in a substantially dispersed fashion. Thus, the
device via a network and including a databage-having gpgrgﬂ,ons

'éﬁééﬁ?ﬂ1pfﬁ¥éT“§§£€§Jo (2;£gjff¥st and second data,

| wherein said processor device performs a first operation
for designating desirgd fifst data from among the plural sorts
of said first data and making a request to said data supply
dévice to transfer the designatéd first data, a second
operation for permitting a mode selection between a first mode
for haking a request for transfer of only the designated first
data and a second mode for making a request for transfer 6f
the designatéd first data and said second data to be used in
correspondence - with <the designated first data, a third
operation for, if said second mode is selected, determining
whether or not said second data to be used in correspondence
with the designated first data is already stored in -said
memory device, a fourth operation for, if said third operation
determines that said second data is not stored in said memory
device, making a request to said data supply device to
transfer said second data and a fifth operation for loading
said designated first data and second data transferred from
said data supply device into said memory device, so as to
execute the predetermined processing on the bésis of said
first and second data stored in said memory device, and

in response to the request from said processor device,

said data supply device supplies said designated first data

"and second data to said processor device via the network.



predeterm ned intervals, is |limtedappropriately, so. that even when

there occur many input data, such_aﬁlmmmruﬁnmu ta, I nvol ving a
variation in the form of .tone gener i L i po : '

i nconveni ences sumth Shst HoBuo®episred n the® - "nufber of
gener at abl e t ones. ‘ order to generate tones sucd¥gpigmj y I n |the
case where th fBlpoi nt's a{% generated at pre '
intervals and a predeterm ned nunber of ne waveform sanples 10 are
formed collectively in each cal cul ating period through arithnetic
Operatlons,PEhe Prﬁqgﬁéﬁﬁ‘Eﬁ@o?ﬁgﬁﬁbnobrbeagsing syavemoEbmpaiRiag:nust be
supplied berore tfornmation of the precedi ng tone waveform sanples is
conpl eted. But, &f tppocessofUnilsviiie t OFdrgenaxatugnghanpeedetermined
relatively great and 15 hence the anount of waveform cal cul ating

oper ati ons pirBcessingevnethievbastBeped filrkstaande secpndbiderathat .t one

wavef orm sanpl es of all the channels can not be supplied in tinme
causi ng an undesiar minoriyndevicetcennested atikth sajdhpracegsor devigReand o0
To avoid such inconveni ences, the processing of pr esent

t he
i nvent i Bn i baydaggesered ibezedn atwleprdr seid first gatgd: &P ned nunber
of tone waveform sanpl es can be supplied ig tiqglfor.the dat a r
conversion tining¢ ofeffe WEP%%n@@?’pﬁ'&e. connected; with ;8add,; REACPREP™ ( he
t one waveform sanples can be .25. supplied in ti r.th si on
tining, o_nedS‘F" 1f6r Ena memoxy ??\‘él?%n%&g-elﬁlé’ﬁé't MG ¢ g‘%ﬁgfi’ g?gﬂs‘gl %g?ié%&
whose ass'gQ%grein at least said second data, '

wherein said processor device performs a first operation
10 for determining whether or not said second data necessary for
the predetermined processing is stored in said memory device,
a second operation for, if said first operation determines
that said second data necessary for the predetermined
processing is not stored in said memory device, making a
15 request to said data supply device to transfer the necessary
second data and a third opefation for loading the necessary
second data transferfed from said data supply device into said
memory device, so as to execute the predetermined processing
on the basis of said first and second daté stored in said

20 memory device, and |
in response to the_request from said procéssor device,
said data supply device reads out the necessary second data
from said memory and supplies the read-out neceSSary second

data to said processor device.

25 7. A musical information processing system comprising:
a processor device for executing predetermined

processing on the basis of first and second data;



tone has a relatively |ow inportanc +al nes being

generated at the_present tine Thg'ﬂgﬁ@ﬂ"my“iﬁmEat ed .

-* 53 - channel , the processifi c 'S ' 3@9$ts ' ng
0 & -

wavef or m sanpl es dto the initial perio

[Shect HasBe
wavef orm I t he short-period datping_
5 are calculated f ' ed tonqﬁgenerating channel ,
: -

t he :
necessary calculating tine for this chan can be reduced so that the
predet er mi ned nunber of tone waveform sanples as a whol e is supplied

intime for the dahgnGpyVaisiol dddidikdf with bl pkcessyerdevice lind

Ceneral ly, -tones at ate determned as "inportant” in t he processing

ar €. for storihd tRBPetH EANHl ¥ikavi agdasgeent dalkareand
(2) tone whose attack portion has just started to be sounded; 15

(3) | owest-pitchat oagtébanspdlgnelievtier tcomsected wwith sadfd rprecPBPPE are
bei ng sounded;
device and memory device and including a memory having stored
5 therein plural sorts of said first and second data;
wherein said processor device performs a first operation
for selecting one of a plurality of the predetermined
"processing to be executed, a second operation for reading out
from said memory of said data supply device said first data
10 necessary for the selected predeterﬁined processing and
loading the read-dut first data into said memory device, a
third operation for determining whether or not said second
data necessary for the selected predetermined proqessing_is
already stored in said memory device, a fourth operation for,
i5 if séid fhird opération determines that said second data
necessary for the selected predetermined processing is not .
stbred in said memory device, making a request to said data
supply device to transfer the necessary second data and a
fifth operation for 1loading the  necessary second data
20 transferred from said data supply device into said memory
device, so as to execute the éelected predetermined processing
on the basis of said first and second data stored in said
memory device, and
in response to the request from said prdcessor device,
25 | said data supply device reads out the necessary second data
from said memory and supplies the read-out necessary second

data to said processor device.



(4) highest-pitch tone (lead tone) when tones of two or nore parts
are being sounded; and -———— (5) tone of a solo part when tones of

two or nore 20 parts are bei sounded. : + ating
channel s may be TisdbeetHasye el“%%i ng order of i (’)§a3f’f’e';§TdeSt BrmE| to
be generated ther T i TL t he wavef orm sanpl el cal cuRERIiAgpg, in puch
a manner that the alculatiggs are effected sequerntt rom
the nost 25 i nportant tone to the | €aSt Tnportant tone. |f the waveform
sanpl e cal culations for all the channels can not be conpl eted in

time, the cglcul &f i pRsi AL PhekBHafibnSprbbaksifngesydiem as cULIRE@! BN
only with tone waveform sanpl es having so far been

- 54 toniRd7 whek®in BT Folige dperatiend datérmiimesipthétiser or
sanple cal culations, only a tone or tones will be deadened or nuf f | ed
whi ch have aotelsatiidvalecdssarymecant edabtal hsnetolmede in saisd rmemery edf
smal | influence. 5 In order -to generate tones successively in the
case wseid datacsupplutdeiee; mnd ashenginedft said: npeegeasynfaeend

interval s and a predeternined nunber of tone waveform sanpl es
5 data is stored in said memory, said fourth operation requests

said data supply device to transfer said necessary second
data, but if said necessary second data is not stored in said
memory, said fourth operation requests said data supply device
to transfer any of the plural sorts of said second data as a

10 substitute for said necessary second data.

9. A musical information processing system as claimed in
claim 7 wherein said first data contains designation
information for designating said necessary second data, and
hherein said third operation refers +to. fhe designation
15 information contained in said first data read out from said
memory in said second operation, so as to determine whether
or not said second data necessary for the selected
predetermined processing is already stored in said memory

device.

20 10. A musical information processing_system comprising:

a processor device for executipg' music reproduction
processing on the basis of first data containing music data
for automatic performance and second data related to said
first data:

25 a memory device connected with said processor device and

having stored therein at least said first data; and

o+ € L M s




are formed coll ecti\ﬁw;::gti c operations, the

pr edet er mi ned nunber of tone wave anpl es nmust be supplied 10 before
formation of the precddi eﬂﬁBBaM@gqqun1sanples S conpleted. But, if
t he nunber of tone gen !Eﬁ Yis. relatively great and hence

the amount of waveform WL operations i B7RNC f1 the
predet er m ned nunber of efogg1sanples can nogzggzgagg&ﬁyd I n

time e.g. because 15 too nuch time is T t han t he

ent on oth pr
t one generating processing (such as sequencer processing), one or
nore tone wavef ogm gaga! %u;%bi& RRvie’dd edhn¥f8dl Wwitle said gfaeésseé
bei ng processed, thus resulting in unwanted noi se. hi s probl em
can be sol vadviyet Ra.aCRU nktkidristand timgludithg & heavayEder avEng oduerean
section to send the data stored in either of the output registers. In
this case, #hereigevamrious datahdnclugddhgbakf deaiti pteréalfsorssoofngaide

pr edet er m ned nunber of the formed tone wavef orm sanpl es can be set
in the secopdodad®iion section as one of readout sections or as a 25
repetitive readout section fromwhich data are to be read out .
repeatedl y. | n adianedn spidefipat daty icartalns ¢geiignafdpn inforpatigie in
such a mann at theicgddress s. can be read out i diately

& tﬁat dat _
fol | owi ng a*P&r A8&HIRR AR S RAT data necessary for reproduction

of the music data,

said processor device performs a first operation for, in

order to execute a reproductive performance of a selectéd

10 music piece, making a request to said data supply device, via

the network, to transfer said second data designated by said

designation information contained in said first data for the

music piece and a second operation for loading said second

data transferred fromlsaid data supply device iﬁto said memory

15 dévige, s0 as to execute the music reproduction pfocessing of

the selected music'piece on the basis of said first and
second data stored in said memory device, and

ih response to the requeét from said processor device;

said data supply device supplies said éecond data to said

20 processor device via the network.

11. A_musical information processing system comprising:
a processor device for executing music reproduction
processing on the basis of first data containing music data
25 for automatic performance and second data related to said
first data:;
a memory device connected with said processor device and

having stored therein at least said first data; and

A




- 55 - fromwhich data are being currently read out. In
such an arrange , tion reservation all ows the forned

tone waveform samles to be registefed in the output buffer for the

reservation pur posiisShestHasB d'5 out immediately [fo}1owpg-a specific
wavef orm bei ng cur_rH Hii ll d out. In the event-{t'Mat %HET Hag B!EEN
calculations for t er m ned,_punber of tone_waveREfiarsmnples
have not been conpleted in tine, Su€hH a reserving regis ' ' _
effected, and therefore it is possible to prevent occurrence 10 of noise
whi ch woul d ot hergi ggthe B RevaendibBan8EtadY with @hidhept8B88ssor
waveform sanples that is still in the course of bei ng processed. This
wi || tenpor @eiviiyel Bhar heibrgodaditgd #id incluilime mewbreduaviagestesta
resulting fromthe interruption will be significantly reduced by
limting the&herednr watnious datat imeludiongl ptsdeesal ptarpli agrpsr ofidsaid t he
case where the .sanpling frequency is for exanple 44.1 kHz. The
limtati on secondofdati® interruption time may be effected by limting the
nunber of channel s generating _tones, as nentioned earlier. Once the
cal cul aPi ons havéherein saidefinst data containg designagion Apfermation

Counded. °""for Hosishlentnd Sl SR Mare, noodfeTn? (EbE, APBFPOREELon

of the music data,

said processor device performs a first operation for, in

order to execute a reproductive performance of a selected

10 music piece, making a féquest to said data supply device to
transfer said second data designated by said designation
information contained in said first data for the music piece

and a second operation for 1loading said second data
transferred from said data supply device into said memory

15 device, so as to éxecute the music reproduction processing of
the selected music piece on the basis of said first and

., second data stored in said memory device, and |
in response to the request from said processor device,
said data supply device supplies said second data to said

20 processor device.

12. A method of transferring musical data from a database
to a memory device in a system which includes the memory
device, a processor device for executing predetermined
processing on the basis of data stored in the memory device
25 and the database having stored therein various data including
musical data, the predetermined processing being executed on .

~the basis of first data specific to the predetermined

% C L M S %




successively in the case where the calcul ating pointﬂuﬂuj ated
at predeterm ned intervals and a predeterm ned 25 I ul"'""",ﬂwm’

wavef orm sanpl es atgs §ieétmRIBLORRGEd Vel Y t hr ough arithnbtit = _
operations, or wher sanpl e cal c +-6hRsS_are executed in
response to occurrem Emﬂg mm i nput data, theThiSedBiEr HABREENUNber

of tone waveform sa _ REPLACED - 96 -
nmust be supplied before formation of tﬁe78receding tone waveform
sanple is corrpl et ed As the calculating point for a specific tone
wavef or m

%ig SUith @ ObShd ! Sadeal INdkede Okde RSS! Soﬂi%degh%‘;nf

poi nt mhen‘P rnatlon of precedi ng tone waveform sanples is

time point @rddetenaerd NPrbeassiayeiKtn 8a@pl Cdther préfucddsiinyg,cashiar
than a prescribed end tine point by the tine necessary for corrpl eting
formati on ofmethasl efompmisBegaude tdteps of:end time point is identified by
the CPU 101 checking the 10 current state (flag) of the reproduction
section to theremaking aerequeshetot isaidaddtabaswy othictngnsfee destired has

noved onto a next one, the actual end time point will be del ayed until
5 said first data;

determining whether or not said second data necessary
for the execution of the predetermined processing based on
said desired first data is stored in said memory device;
making a request to said database to transfer said
10 necessary second data if said step of determining determines
that said necessary second data is not stored in said memory
device; and
in response to the request, loading said first and
second data transferred from said data base into said memory

15 device.

13. A method of transferring musical data from a database
to a memory device in a system which includes the memory
device, a processor device for executing predetermined
processing on the basis of data stored in the memory device

20 and fhe database having stored therein various data inéluding

| musicel data, the predetermined pfocessing being executed on
the basis of first data specific to the predetermined
processing and second data usable for execution of not only
the predetermined processing but also'other processing, the

25 memory device'having stored therein at least said first data,
said method comprising the steps of:

determining whether or not said second data necessary



the CPU 101 detects the change in the state (flag) of the repr oduct i

section. - Further, se this time delay 15 depends on the timng
when the CPU 101 efrjggts the a - mentioned detection, the

i ndi vi dual formed sgpgalrtfdianbde) p present non-uni f or g A

the respective tlacedy If th ﬁﬁﬁg%@%gigﬁ g%ﬂﬁ
are generated on th . /l/ such7§on- uni form vy jdel ay@ﬁp ti

poi nt, correct calculating points €

on

on
S

n not be obtained. In particular,

i f the cal cul ating points are generated on the basis of greatly

del ayed tinegg, the exedult@bhl ofl Hhd Pradetearnierid ifiocelsiv@tioPntired and
t he supply of waveformdata is substantially shortened, so that 25
the nunber oh Saidlhameoy devizsnendicabdlthet presessingnpsr toiby executed;
reduced. To provide a solution to the problem the CPU 101
prestores in nenmakiagpl ar aeiguesdt tonesgisl ndstabhssea twhatyensfer said
-57- in the state - of the reproduction section was detected in the

past, and bpegeesag¥ngecprdsdatadifi aei@dorhen, of etaxniping deterpiness a

time point when such a change w ll be detected . .
5 that said necessary second data is not stored in said memory

device; and
in response to the request, loading said second data

transferred from said data base into said memory device.

14. A machine readable recording medium containing a group
10 of instfuntions to cause said machine to implement a method
of transferring musical data from. a database to a memory
device in a system which includes the memory device, a
processor device for‘executing'predétermined.processing on the
basis of data stored in the memory device and the database
15 having stored therein various data including musical data, the
| predetermined processing being'executed on the bésis of first‘
data specific to the predetermined processing and second data
usab;e for execution of not only the predetermined processing
but also other processing, said method comprising the steps
20 of:
making a request to said database to transfer desired
said first data;
determining whether or not said second data necessary.
for the execution of the predetermined processing based on
25 said desired first data is stored in said memory device;
mnking a request to said database to transfer said

necessary second data if said step of determining determines
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next. Since the redlcted time point corresponds to am 5 average of tine
del ays fromthe presc t| e pm”“II ﬂﬁu)lu""lltﬁaulleproduct i on section,
a point that is a nﬁgﬁgﬁﬁr ned tine edi cted tine. point
can be detected as fmbahly correct end ti né point. Thus, the
cal cul ating g’wm ed on the basis of the 1 'E‘SﬁEEETn
10 point. I n th| tected d tinme points f é@jage§
to reduce non-uniformty there and th Q T he operating %%%ﬁ

al l ocated for each cal cul ati ng p0|nt S ef fectively uniform zed in
such a ”a”n%ha%héhlaoﬂécégéﬁk$gsecondOaéféti§n§o€T§t@ﬁédoiﬁfﬁhi@ Remory
stabilized manner waveform sanple calculations may be
perforned gevieekl aalti vely for each time section, rather than in response
to occurrence of each input data. |In such a case, a trigger si gna
may preferably bdngenespomset cdirthg fmeguest,t hdoadingcaaid atfilmgtpoamd i n
accordance with the nunber of input data. 20 I n anot her nodification,
each tine secondndpsewszAnsthzred fromegaidrdahadbagecintei saidonemaerymy
be divided into "n" equal parts so that the waveform form ng

cal cul abi ondgvdeEess i s perforned at intervals corresponding to the "n"
parts, and a reserving registration may be nade for soundi ng of tone
25 waveform sanples for one tinme section that have been

conpletely farmed, 'ﬂa?nﬁﬁgaﬁgaaébig"%QFgggfﬂgaﬁESEum containingTQegrOuP

essential opération o one generatin
of instructions to cause said machine to implement a method

of transferring musical data from a database to a memory
device in a system which includes the memory device, a
10 processor device for exeduting'predetermined processing on the
basis of data stored in the memory device and the database
having stored therein various data including musical data, the
predetermined processing being executed on the basis of first
data specific to the predetermined processing and second data
15 usable for execution of rniot only the predetermined processing
but also other proceséing, the memory device having stored
therein at least said first data, said method comprising the
Steps of:

determining whether or not said second data necessary
20 for the execution of the predetermined processing is stored
in said memory device, when the processing is to be executed;
making a request to said database to transfer said
necessary second data if said step of determining determines
- that said necessary second data is not stdred in said memory

25 device; and
in response to the request, loading said second data

transferred from said data base into said memory device.



proce55|ng wi |l be described .in detail hereinbelow wth

58 - reference to flowharts of Figs. 18 and 19. First,
the reproduci ng state of the reproduction section is checked at' step
S761. If the reproduction section has advanced to a next
t 0- be-reproduced section, the processing 5 goes to next step S762, but if
not, the processing junps to step 8583 The wavef orm
reproductlon section reads out waveform sanpl es one by one, at a
pr edet er mi ned sanpling frequency, froma specific one of the areas of
the RAM 103 designated by 10 the CRpstPactand supplies the read-out
sanples to the DA converter foraudible reproduction. Wi | e
reading the wavViMus eea i fornid tlor Frotass iy ey sy, t he waveform
reproduction section accepts a reservation fromthe CPU 101 -
designating another area to be reproduced. Once reproduction 15 of the
precedi ng area has been conpl eted, waveform sanpl es of the next area
thus reserved ar &5iGAGnQ% terminak dswiess ol - 35) hythewerdsr staredon
section and supplied to the D/ A converter for audi bl e reproduction.
The advanceH§ﬁ§(ﬂrq QEﬁRQREMQ?%QP on the corresponding device. The

5 user profile infqrmation includes data identifying the user,
type and naﬁe of the device, information regarding a CPU,
memory and operating system (0S) provided in the device,_and
information regarding various daté and program stored in the
device. When desired musical information data is to be

10 downloaded from a host computer, a request for downloading
optimum data is sent to the host computer. This permits
efficient loading of data most suitable for system conditions.
When data or program is to be loaded from a recording medium,
such as a CD-ROM, rather than a communication network,

15 efficient loading is permitfed in a similar manner.

(Figure 1)



section to the next to-be-reproduced section neans herein that 20 hter
conpletion of the reproduction of a specific area desi gnat ed ast
as the to-be-reproduced section, the reproduction section has
noved to another specific area reserved as a next to-be-reproduced
section. In this case, a plurality of the specific areas of the RAM
can be reserved 25 at one time and are reproduced in the order in which
t hey were reserved. . Then, at step S762, tine when such an
advancenment wi || be detected next (next advancenent detection tine)
IS - 59 - predi cted on the
basis of the tinme of the current and - previ ous advancenent detections,
and a tine point that is a ‘predetermined tinme before the predicted
detection time is designated as a nexj_cal cul ating point. The next
advancenent 5 detection tine may be prejE? ed such as by cal culating an

y

&

approxi mate value with a small error throu he "I east squar es
nmet hod" on the basis of a plurality of t yancement detection tines
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using a quadratic function or the like to approximate a 10 variation in
the detection tinmes. Non-uniformtinme del ays - occur in the vef orm
reproduction section, during a period bet ween the occurrence/&hd
detection of the advancenent, due to differences in the respective
operating step positions and - states, so that the advancenent
detection tinmes would centain 15 |rregular non-uniformty. Therefore,
t he cal cul ati ons bl Khe 12 3pproxi @&Biwg function involve an operation
to average the ion The

above- nenti oned " predd for<b5#kﬁ“m predi cted detection
tinme is atine allocatedffor form a 20 tdhe waveform and depends

on the amount of SWESSary. at-hneti ations for the waveform
formati on as det erm ng¢d by a desired nunber of~tenes to be generated,
desired quallty arTtimetTe etc. The -l ength of

t he "predeterm nedyii ne" nmay be fi nay be variably set via 25
a user's selg Ony nggeyb ard of &\ set by the CPU
101 in consi eratl(qmégo /FYr |more i unni ng pr ogr ans.
Then, at step S763, nis e

50»»(ymmm )

DATA BANK (LIBRARY)

: MUSIC PIECE DATA GROUP
131 MUSIC DATA (FILE) 1—-K

WAVEFORM DATA GROUP
132 WAVE DATA (FILE) 1—L

TONE FORMING PARA. GROUP
133 ~ PARA DATA (FILE) 1M

TONE GENERATING PRO. GROUP
134_’\/ TONE PGM (FILE) 1-—

PERFORMANCE PROCESSING PRO. GROUP
135 ~ PLAY PRG (FILE) 1—-P

FIG. 2B



- 60 - next cal culating point and the current time indicated by a
timer, in order to determ ne whether the current tinme has arrivydg at
the next calculating point. If the determ nation is in the
affirmati ve, the processing perforns operations of 5 steps S764 to S769.
First, at step S764, specific cal cul ating order is decided in which
the currently soundi ng channel s shoul d undergo the waveform sanpl e
calculations later to form wavef orm data for a plurality of sanples
for each of the currently sounding channels. 10 That is, the
calculating order is set in such a manner that the waveform sanple
cal cul ations are perforned sequentially froma nusically '
significant toneger toneswhich woul d present a significant nusical

I nconveni ence ifcweadenga or nuffled at that nonent. Then, at step
S765, it is 15m™ ascertiai ned whether t wavef orm sanpl e cal cul ati ons for

al | the cur toundi ng channel sican be conpleted within a
predeterm ned cal(cul ati i.e., theypredetermned tine Q
described in ref 62) . I f answered in the negati ve
one or nore tong gt &rfe--siharjnel s where the 20 waveform sanpl e}
cal cul ations ar¢ | as¢f or ¢k at er than _any ather
channel s are deStgme ' mher & t one i b tp b glpadgned
(tone deadeni ng channel s) sq tHat the anofint Jof | ar | ehpet | O
operations is reduced[l uchf a Jmanner S : :
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that the waveform sanple calculations for all the currently 25 sounding

channel s can be conpleted within the predeterm ned cal cul ati ngt/td ne.
At step S78, the waveform sanple cal cul ations are actual ly perforned.
Specifically, wuncalcul ated waveform

- 61 - sanples are calculated and witten into the currently
avai l abl e output buffer X so that the buffer Xis filled with t he

cal cul at ed maveforn1data and t hus gets ready for tone generation. This
operation correspo FT—wavef orm A3 or e like as
described earlier 40. Each™Sanpl e

then subject&fl to a

| ow pass filteri p Eﬂ S767 so as to renove high
f requency conpon (%% ng [this, the output buffer X
storing the | ow pag rmlirs |reserved at st S768 as a
specific st o 1%c bg reproduced ne», so that
this storage ared j oo p#et%cn of repr eglucti on of
wavefornms in the curye 53]
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15 already'reserved storage areas. Then, at step S769, another

out put buffer than the one so far used as the buffer X is cl eaj/ggl and
newy set as the output buffer X for preparing a wavef orm for the
next to-be-reproduced section. If the current tinme has not yet

arrived at the 20 calculating point as determ ned at step S763, the tone
generating processing ends wi thout the other operations being

per f or med. Fig. 19 is a flowhart of the waveform form ng
cal cul ation process (step S78) perfornmed in the note-on, note- 25 off and
tone generator processes. For this process, a wavef orm cal cul ati ng
time range i s preset as previously menti oned. Nanely, where the
present programflow is executed during the M DI data reception
process such as the note-on - 62 -
- process, the waveformcalculating tinme range corresponds to t he
above-nentioned partial waveform but where the present program f | ow
is executed at step S76 of the tone generating processi ng, the

wavef orm cal cul ating time range corresponds
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5 to the waveform sanples for an uncal cul ated section in the buffer
X. Because the calculations are perfornmed in the cal cul ati ng order
determ ned by the precedi ng execution of the t one generating
processing, no new cal cul ating order across the channels is determ ned
at the tine of MD data reception. 10 Wenever a new note-on event
occurs and is assigned to a specific one of the channels, the
speci fic channel is placed first (given a first turn) in the
cal cul ati ng order and T each of the other channels is noved
down by one. Cjﬁkﬁ%ﬁnm ﬁj 781, calculating preparations are
made 15 for a first wavefor sanple of the channel placed first in
the cal culating order. The cal ¢¢ pns i ncl ude setting
various data such as a | ast $ val ues]and states (attack,
rel ease, etc.) of varlous val ue of LFO in accessible
condi tions and | oath ¢rnal registers of the CPU
101 for imediate use in hen, at step S782,
wavef orm sanple calculaflions are performedl on the LFQO, filter G and
tone volume EG so as to form sanpl es of LFO FEG (filter
envel ope) and JAEG (anpim w-eepemwavef or ns The LFO 25 waveformis
added to the "F" nunbe mﬂEdﬁNﬁﬁEﬁorn1 nd AEG wavef or m necessary for

cal cul ations o 55%%? 3 qﬁ : range, jin order to nodul ate the
respective dath: r Whd |t one genefati ng channel s desi gnat ed
as tone deaden] ng

Q)

|

?< i=MAX NET CH+1?>
) Y

S40

FIG. 6



- 63 - channel s at step S765, a danpi ng AEG waveformis cal cul ated

as a tone volune EG rapidly decaying within the tine range.

Subsequently, at step S783, F nunber is repetitively added t o//i%e | ast
read address used as an initial value, so 5 as to generate read addresses
for individual sanples wthin the tine range. Al so, waveformdata are
read out fromthe mavefornlstorage area in the tone color data area on
t he basis of t peytion of the read addresses, and an
interpolatiqn s R he\r ead- out waveform sanples 10 on the
basis of the=fRciime Rt le read addresses so as to form al

I nt er pol at ed sanpl e me range. For exanple, if the tiner
range corresponds to a ti 100 sanpl es, 100 sanples are forned

S of this step. Because, in the

Pri-e- =t~ the tinme range, the F
old@ to the fead address and interpol ation

oper ati onS2O 1 hexy

nunber addition 0
are performed as an tegral ser gﬁggbgﬁﬁgﬁgg1gff, t he read
address needs to be(ﬂ%%p ' e|CPU f nc that the
pr ocessi ng3pred~Cq4prDo i%%%]i aqlly Locr das 5205
| S206
S203 “_”l mLMEK\,
' i TH LINE cm%mnNﬁ)? // N
N CONNECTED. ? _
Y -
iY LINE DISCONNECTION s211
RET||SEQFLG1<1 |~ s204 v _
N - SEQFLG+0 p~S212

8207’\4<SEQFLG2 02>

i S
LOGIN

S208 —~—{ (EXAMINE USER 1ID,
PASSWORD ETC.)

SEQFLG2«1 I~ s=210

FIG . 7




20 a whol e. Further, at step S784, the interpolated sanples

W thin - the time range are subjected to a tone color filtering §/19
operation, where tone color control of the sanples is performed on

t he basis of the above-nentioned FEG waveform 25 At next step S785, an
anplitude controlling operation is performed on the filtered sanples
so as to control the anplitudes of the sanples on the

above-nenti oned ' AEG (anplitude envel ope) and

then an

witing operation is performed to add the
anplitude-controll ed sanples to the correspondi ng
the output buffer X for the designated _ chanpelSs.
process, the anplitude control and 5 addition
sanples in the output buffer X are perforne
possible to mnimze the nunber of necessg#
CPU regi ster and hence significantly incr
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predetermned tinme range, but those sanples having sufficiently

| onered AEG waveform | evel and hence sufficiently | oner ed tone ¥dbune
as a result of the volune EG waveform cal cul ations of step S782 are
excluded fromthe further 15 calcufations, and accordingly“the anount
of necessary operations can b¢ reduced. Partd z ficient

Ng
S242

decay may often be attained halfway in the mledeterm ned {i ne range,
in. the case of the tone genei&{i ng channel s AQvi ng generajed a
. dampi ng AEG waveformin response to rgpat fon Qf step 20]S765.
Then, at step S786, a determ natio s or not the
waveformw || be supplied to the
the time limt if the waveform
continued and whether the 25 Fwes
di sconti nued. The time
limt means herein that f{
repr oduci ng previously f¢ peci fic
st or age
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/N ~
- _
=| |58 i
AR ERENE M )
No A EBE I 2a I 88 F—3)
3 AN NE:
0~ %’.J’ E f‘éi aa& |
NI LS P m
"V 8
] - ]
- 7\ -
2 ~ 0
o 18= ~~ X
— <O N '
NEECIIRENEIMYT R
qm—aﬁg—am&agm 31 0
2| (|52 mg BE -
AR EARE:
Ml ) g 51 A g5 L L
N V¢ 9
|10 N N
) n Z
=
| |55 N
i I
AEIECIREN B I
@9' '—)'Eﬂ-%am—-)-§§ -
SZ2| |55 |53
=2 % “
|
¢
N
)



area can prepare succeedi ng waveform sanples in a new area of t he
buffer X and reserve the new area of the buffer X for subsequent 10/19
reproduction before the reproduction of the previously forned wavef orm
sanples fromthe specific storage 5 area is conpleted. If it is

determ ned at step S786 that the waveformw || not be supplied in tine
and the cal cul ati ons shoul d not be continued further, then the

wavef orm sanpl e cal culations are discontinued at step S788 and the
wavef or m cal cul ati ng pfﬁﬁgii ends. it is determ ned at
step S786 that the cal cul ati ES%;}J(@e Edht ITFE&ZNIIENMt her
determnation is made at step S787 as to whether the waveform sanpl e
cal cul ati ons have been conpl eted for aII of the designated channels.

In answered in t he negative agpl e in the tone
generating 15 channel placed exﬂﬂ@nlbﬁefﬂ%tﬂBRaﬁkﬁg order (given the
next calculating turn) is Ut - 3 80 and preparations
are made* for cal cul ating maveforntsanples 'n that next channel . Upon

conpl etion of such prepgimt Ssi ng revgrts to step S782
so as to repeat the operation &ﬁo mpggﬁggmmfﬁaﬁanQ 783 for that

channel. In this way, the op to S787 are
repetitively performed for all the dgqsi gnat ed tone generating
channel s, and everly tine the operatfjons are performed for one of

t he channels, the resul tant formed qanples for the predetermn ned
tinme range are 25 accumul api step S785 to the corresponding

sanmpl es S60 ™ SYSTEM MANAGEMENT

!

S 70 ™| APPLICATION PROGRAM PROCESSING

i

S80 ™| NETWORK PROCESSING

FIG. 10



stored in the buffer X Wien it is determned at step S787 that

t he wavef orm sanpl e cal cul ati ons have been conpleted for all @f/1phe
- 66 - desi gnat ed channel s, this waveform cal cul ati ng process ends.
Thus, a predeterm ned nunber of accunul ated val ues of the f or med
wavef orm sanpl es corresponding to the tinme range have now been newy
stored for all of the designated channels. 5 \AQ tlhe_wavef orm
sanpl e cal cul ati ons are disconti nued on the basi E? tihe firmative
determ nation at step S786, - t he predeterm ned nJ gf | dcgyreHat ed
val ues of the forned wavef orm sanpl es correspondi td g% range
have now been newly stored for each of the d d Phan(r 10
For each of the channels having the calculating turn |8 | & t he
di sconti nuati on of the cal cul ations, no wavgf orjiRgdRdl £ prmation is
effected, and as the result, the - tone havin ;beﬁg Brle ed t hrough
the channel will be deadened. However, becqusq HREs4 &Eg%nels

t he

generating less 15 i nportant tones are given | dter LR
cal cul ati ng order
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at step

di sconti nuation can be m nimzed. Channel

S764,

regi

adverse effects occurring from the
CHis set

st er

S788 in such a manner that the channels thus excl uded

cal cul ations remain in the tone-deadened condition

next execution of the waveform form ng
In the above-nenti oned nanner,

~arithnetically fornmed through the opera
i nvention ha

Wil e the present

opti mum tone generator progra
user profile informati on posse$s®d b
profile information nay be
prestored in the hos
t he term nal [

when there is a dow oad R

conput er

transmt optinmm dat

@ opl

ay/1step

fromthe

“even in and after

| cul ation process.
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In a nodification, the host may send a |list of available wavef or m dat a
for each nusic piece so that the term nal device ~requests a traypqder
of only a selected part of the waveform 10 data that is not possessed by
t he devi ce. As has been described thus far, the present

I nvention permts downl oadi ng of optinum data or program and’
facilitates a selection of data to be | oaded, dependi ng on system and
program possessi ng conditions in the user system Thus, it 15 S
possible to prevent irrelevant or data from being downl oaded
and al so prevent an increase in network traffic. In addition, it
I's possible to avoid | oadi ng unnecessary data gqr programfrom a

recordi ng medi um such as a ROM For exanpl e,] where a PCM t one
generator is enployed, standard 20 waveform data qay be stored in each
of the term nal devicgss and .for a nusic piece jusing special waveform
data, that speci;;- ormdata may be | oaded fal ong with thegﬂysic
pi ece dat a. Thi genent prevents nusicalf] expression fr :
becom ng worse due to ﬁi - chf bet fgen e jone ejerator 25 apgl M Dl
dat a. : % § & % 6= :
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CLAI MS 1. A nusical information processing system conprising:

a processi ng devi ce; a storage device connected with sai d4/19
processing device 5 and having stored therein at |least first data, said
first data defining music or a music performance and al so contai ni ng
specific information that designates various data including second
data necessary for executing predeterm ned processing based on said
first data ; and 10 a data supply device connected with said
processi ng device and said ' rg stored therein
vari ous dat a, ‘wherein tlo execute said predeterrined processing
based on said first data, sg d process{ng devi ce serlds said data 15
supply device a request for traggfer af _said ond dat a necessary for
t he predeterm ned processrng]if id $egpnd|d EJ is|not stored in said
storage device, and said ¢@atg s y |E| devied treswstprjs sai d second data
to said storage device in = Jolgk 3 o {hesrleqyes qr transfer. 20
2. A nusi cal informatiof oce ng 5te714§ risf a
processor device for e) Ttimgg E;ad@ er frrEd &apl decessing on the
basis of first and second a,|1o| ; Ea [%
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a nenory device connected with said processor device and
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15 said data supply device supplies the necessary data to said

processor device via the network. 3. A nusical information q5/14
processi ng system conpri sing: a processor device for
executing predeterm ned processing on the basis of first and second
data; 20 a nenory device connected with said processor device and
for storing therein said first and second data; and a data
supply device connected with said processor device via a network and
i ncl udi ng a database havi ng stored therein plural sorts of said first
and second data, 25 wherfertpai d processor device perforns a first
operation for designating gegirpd first data fromanong plural sorts
of . said first data and |@§ al reqesi] to said data supply
- 70 - device to transfergt/he desigrqged first data, a second
operation for determ ning whethgreor| not jgaild second data to be used
in correspondence with the desndrigt ep—HMst feata i s already stored in
said nenory device, a third operéﬁE@w ffw,g 5 i f said second operation
determ nes that said second datgd A& o |2t stored in said nenory device,
maki ng a request to said <
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data supply device to transfer said second data and a fourth operation

for | oading said designated first data and second data trangyegred
fromsaid data supply device into said nenory 10 device, so as to -
execute the predeterm ned processing on the basis of said first and
" second data stored in said nmenory devi ce, and " 1n response
to the request fromsaid processor device, sai d data supply device

supplies said designated first data 15 and sai d second data to said
processor device Vj n musi cal information
processi ng system ﬁ]l’s}’@ﬁ d(ENERATING PROQESS essor device for
executing predetermned - procesqi ng on the basis of first and second

dat a; a menory device co Mcted with said processor device and
20 for storing therein said ; econd data; and a data

supply device ect ed d¥tvi ce via a network and
i ncludi.ng a dé%%ﬁgge havt

nl sorts of said first
and second dat a, S essor deljice perforns a first
operation 25 for designating N o€

sorts of said first data and =wEgg a request tp said data supply
device to transfer the despeme = 3
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-71- operation for permtting a node sel ection between a first node
for making a request for transfer of only the designated first 18/19data

and a second node for making a request for transfer of t he desi gnated
first data and said second data to be used in 5 correspondence with the
designated first data, a third operation for, if said second node
I s sel ected, determning whet her or not said second data to be used
i n correspondence with the designated first- data is already stored in
sai d menory device, a fourth operation for, 'if said third operation
10 determ nes that said g T 2 y
devi ce, making a request t&.S3 Rﬂ I .nhH" ﬁ .&" P ransfer said
second data and a fifth operatlon for | oafi ng sai d designated first
data and second data transferrqe e—etegya supply device into
said nenory device, so as to 15 MBREPPM%G e+ W&(1pr ocessi ng on
the basis of said first 4nBORs&HLAMPHROR 1§ (Q”le In said nenory devi ce,
and in response to tlhe request from said]processor device,
said data supply deviece a¥al A= aid degy gnated flrst dat a and
second data to said DI OCES'S GF—eken ; h-e—Retu 20 5. A
nmusi cal i nformation processi ngVEP‘g NSSFORgLFO ~—ST82
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a processor device for executing predeterm ned processi ng on the

basis of first and second data; a nmenory devi ce connect eld/¥ t h
sai d processor device and ' having stored therein at |east said first
data; and 25 _ atdat a supply device connected with said processor
devi ce and menory idevi te and including a menmory having stored therein
at | east said second data, -72-
wherei n said processor device perforns a first operation for
determ ni ng whether or not said second data necessary for t he

- predeterm ned processing is stored in said nmenory device, a second

~operation for, if. said first operation detpermn é% that said second
data necessary for - the predeterm ned rogessing is not stored in

said nenory device, nmaking a re td sdi d data supply device to
transfer the necessary - Seco and Ja third opgration for |oading
the necessary secopd data t ferrgd from sai d ta supply device
into said 10 nenpry. deNice, so 0 exeqﬂie tjhe predNterm ned processing
on the basis oﬁgsdbd firpt and second dat g Stjorgd in said menory
devi ce, and ip response to the fjeque from@ai d processor
devi ce, : .
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sai d data supply devic S out the necessary second data 15 ﬁﬁé’ﬁ(%ﬁ{a/ .
menory and s

Mﬁgout necessary second data to said
processor XK\ ‘\e\\\\\\\‘ “\ A nusical information proc PP

conpri si ng a processor device for execut ilnBEPIACEMENErSHERE
processi ng he ba5|s of first and second data; 20 a nenDry

devi ce connected with said processor devgge and fo st01 ﬁg%f L
said first and second data; and -a data supply dPV|ce con ef
Wi th said processor devi ce and nenory devi ce and i pcldeh-Rg—a—erory
shavi ng stored therein plegra asartws of said first apd second data; 2p
wherein said processor device performs—afirst operation Tor
selecting one of a plurality of the predeterm ned ~ processing to be
execut ed, a second operation for readi ng out

- 73 - 1.fr ok pusdcadninformasiod prbgessiply systiene comptilsing: dat a
necessary for the sel ected predeterm ned processi ng and | oadi ng t he
read-out first dgt RTPRE§SIANddeFASey device, a third operation for

determ ni ng whet her or not said second
a storage device connected with said processing device

5 and having stored therein at least first data, said first data

defining music or a music performance and also containing

specific information that designates'various data including

second data necessary for executing predetermined processing

based on said first data : and

10 a data supply device connected with said processing

device and said storage device and having stored therein
various data,

wherein to execute said predetermined processing based

on said first data, said processing device sends said data

15" supply device a request for transfer of said second data
necessary for the predetermined processing if said second data

is not stored in said storage device, and said data supply

device transfers said second data to said storage device in

response to the request for transfer.

20 | 2. A musical information processing system compriSing:
a processor device for executing predetermined
processing on the basis of first and second data:
a memory device connected with said processor device and
having stored therein at least said first data; and
25 a data supply device connected with said processor

device via a network and having stored therein at least said



5 data necessary for the sel ected predeternined processing is .
al’r eady storedw‘r‘ﬁaievi ce, a fourth operatio — T
third oper.atm m sai d second data ne CEEE%QF-“’?M %H‘F@?

mn
sel ected pre ml Mﬁ Iﬂ,mg sing is not . stored injsdid nenory device,
nmeki ng a requestct o ﬂmf 10 supply device to trangfef Stiagy rngggessaly

second data' and a i f th operatignggfor |oading |the necessary
second data transferred from said data supply deyi ceTTro~sard _
menory device, so as to execute the selected preddterm ned processihg
:on the basisecén@adatéirst and second data stored in said 15 nenory

devi ce, and I'n response to the request from said processor

devi ce, savbiegain sabd Broresser dewisce perfioamscecfinsy cpevationt a
fromsaid nenory and su:{)pl i es the read-out necessary second data to

sai d proceskdF ¢rtereining yhether or\ngtssadd pacenfatnba peeessarwgteyst em
as cl ai ned 6_.wherein said fourth operation determn nes

whet her or tHe pr%%?fé‘%%’ﬁ?\%c%‘%%%ﬁ%ﬁ@&&?d_s&&?&q s BBLEMPROTE| deYika®r y of
sai d daga sgpggxogawo%%r&ggp\g{}re({ﬁl 2. fggiéﬂf g_% ssa%ré/r ecoonng%?ﬁe%ggéa S

stored 1n sal d menory;” saia r e _ )
supply deviggato L4485 EEcoRad BLE S%?ééeé%&:??" for tf@t agr@%éifé{.}pfﬁég
necessary second data_ls not stored In sal nmenory, ‘sal 0
operation reayesssing dsdaidt SURBréadeMi C8aid memory device, making a
Y request to said data supply device to transfer the necessary
second data via the network and a third operation for loading
10 the necessary second data transferred from said data supply
device 1into said memory device, so as to execute the
predetermined processing on the basis of said first and second
data stored in said membry device, and
in response to the request from said processdr device,

15 said data supply device supplies the necessary data to said

processor device via the network.

3. A musical information processing system comprising:
a processor device for executing predetermined
processing on the basis of first and second data;
20 a memory device connected with said processor device and
for storing therein said first and second data; and
a data supply device connected with said processor
device via a network and including a.database having stored
therein piural sorts of said first and second data,
25 wherein said processor device performs a first operétion
for designating desired first data from among plural sorts of

said first data and making a request to said data supply



-74- to transfer any of the plural sorts of said se¢o

substitute fer—sard—rnecessary second dat a. 8. A ﬁﬁﬂ%@%ﬁEﬁ?EﬁEET
information p as clainmed in claim6 wherein said firpt
dat a cont ai n«,;”mmm“mmmﬁm i nformation for designating $ai bSieee498 y

second data, ‘afid ¢ * vherfei said third operation refers{t¢ the
desi gnation information contained.ifgpsaid first datajread out Trom

sai d

menory in said second operation, so as to deter

et her

or not said second data necessary for the selected 10 predeterm ned
:processi ng deviteeddy diransfem thed desibgnated festcedata, a %secdnd

nusi cal

I nformati on processing system conpri sing: a processor

devi ce for eReratien Fosidetepnbulrgiwhrether o retssaid osecond bhdata b

first data containin
data rel at PetBSed; &

wth said PLPSES

5

10

15

20

25

rea Qrs9§¥é891§”9aia memory device, a third operation for,

if said second 6peration determines that said second data is
not stored in said memory device, making a request to said
data supply device to transfer said second data and a fourth
operation for loading said designated first data and second
data transferred from said déta supply device into said memory
device, so as to execute the predetermined processing on the
basis of said first and second data stored in said memory
device, and

in response to the request from said processor device,
said data supply device supplies said designated first daté

and said second data to said processor device via the network.

4. A musical information processiné system comprising:

a processor device for executing predetermined
processing on the basis of first and second data;

a memory device connected with said processor device and
for storing therein said first and second data:; and |

a data supply device connected with said processor
device via a network and including a database having stored
therein plural sorts of said first and second data,

wherein said processor device performs a first operation
for designating desired first data from among the plural sorts
of said first data and making a request to said data supply

device to transfer the designated first data, a second

g nusic data 15 for automatic performance and second
corrpspopdgace; with the degignated ddnsie dafimcts ed




having stored therein at |east said first data; and a data supply
devi ce con f i cessor 20 device via a ne Eﬁ#ﬁﬂ@ENfSHEET
| cl1

i ncl udi ng a”mmm e stored t herein various dat drng-—at
| east plura nﬂﬂl 1#,H'

second dat a; wher ein said first
data contain desilgnati en knformation for designating $aitSdNoAEa} a
necessary for reproduction 25 of thegqusic data, - sai d processpr
device perforns a first operation for, in -
- 75 - order to execute a reproductive performance &f _a selected
:musi ¢ pi eoPenatidiongforrpemitting smimpd¢aseleapppp between aifirst modehe
network, to transfer said second data designated by said desi gnati on
i nf or mat | §RTcHAkARHA ToAURS Y far frapgsfers of emby the designated fimsta

second ops%gtion for | oading said_second data transferred fromsaid

dat a suppfPtde i & fera Mode kg making g Fequest jfor, txrpstes Pﬁb
' ' ' f th | ect ed ' ' on the
basi & of - Shey deeAdidd Tt Bare ang.salal BeBhnd, atR, tol ey pand e, anc
10 ' t N SQ evi ce, sai
dat a guppf$&ﬁ%V cgﬂgﬁbpoigg%?;FgH§Zc%%%£%%§gé€ogégﬁﬁé &aéL, & thira
operation for, if said second mode is selected, determining

whether or not said second data to be used in correspondence

with the designated first data is already stored in said

memory device, a fourth operation for, if said third operation

10 detefmines that said second data is not stored in said memory

device, making a request to said data supply device to

transfer said second data and a fifth operation for loading

said designated first data and second data transferred from

said data supély device into said memory device, so as to

15 execute the predetermined processing on the basis of said
first and second data stored in said memory device, and

| in response to the request from said processor device,

said data supply device supplies said designated first data

and second data to said processor device via the network.

20 5. A musical information processing system comprising:
a processor device for executing predetermined
processing on the basis of first and second data;:
a memory device connected with said processor device and
having stored therein at least said first data; and
25 a data supply device connected with said processor
device and memory device and including a memory having stored

therein at least said second data,



processor device via the network. 10. A nusic

first data; * ¢ t nory device connected with gaijd p
and 20 having stored therein at |east gai.d first datag,;
data supply device connected with said processor

y o

:i ncl udi ng at | eashepeim sakdmproagssoai device perfomisdatfirst? operation
wherein said first data contains designation information for

i At
processi ng—system-eonprising— 15 a processor d vREéAﬁEMEﬁRé&EETn

' ' 2SSi ' ' datacontar
SRR [T 1T s R RN & iy
S

2

devi ce and nenory
device and including a nepory having stored t her ermvarious data ™

desi gnat i nF¥aide tasauipilng whethess 93y potosaidpsecord  data necesgarneomsi c

dat a, r device perforns _a first_operation for,

6 the anoder UG BEOGERAIAN L 8 CREPAGH AL BHeREIE RS
musi ¢ piecqa Qgééﬂg %p&%%%i%h %%uﬁai d§£f55¥23g¥ %%%Q% fg% determines
5 that said second data necessary for the predetermined
processing is not stored in said memory device, making a
request to said data suppiy device to transfer the necessary
second data and a third operation for loading the necessary
second data transferred from said data supply'device into said
10 memory device, so as to execute the predetermined processing
on the basis of said first and second data stored in said
memory device, and
in response to the request from said processor device,
said data supply device reads out the necessary second data
15 from said memory and ;upplies the read-out necessary second

data to said processor device.

6. A musical information processing system comprising:
a processor device for executing predetermined
processing on the basis of first and second data:
20 a memory device connected with said processor device and
for storing therein said first and second data: and
a data supply device connected with said processor
device and memory device and including a memory having stored
therein plural sorts of said first and sécond data;
25 wherein said processor device performs a first operation
for selecting one of a plurality of the predetermihed

processing to be executed, a second operation for reading out



transfer sard second dat a de5|gnated by sai d desi gnatijon lnformati on
cont ai ned . or the nusic piece 5 8ﬁBlAQEMEN¢c$HEET
operation “ “‘mﬂ‘ﬂﬁlﬁid second data t r apsfferret-tromsa
data suppl: j“m“m menory device, so as togg ﬁqth
musi c repro tict ot pffocéssing of t he sel ected ny5|c p|2§§P8
basis of said first and second datzg stored in sqi é~enory _devi ce, | and
10 in response to the request from said processor device, sai d
data supply device supplies said second data to said PTOCesSor
. devi ce. from shiid memmtshosf osaid a@etersupglyruéevacedaaidf fdmsy dat#base
to a menmory device in a systemwhich includes the menpry 15 device, a
processor DESESSAry oforexthet i peleptedciprefokermined mproaessing ondhe

basis of data stored in the nepory device and. t he dat abase havi ng
stored t hedGadipg e H%?‘Z“P'ﬁ%l figray data Inrq RpldaPemorke dsVaaer e ned

esie WA e Sl ol B e
the 5 Pl géggf;sesda&%ﬂﬂg buieBted SHURLBEATESN Bdochal

met hod corrprl sin request to sal 3gda'1it abase

to transfergy f%&:ored 1526416 héhot'$l devide, a fourﬁ?tc?ﬂég‘ﬂﬂﬂ)‘mﬁt her

or not sai (?seco ta necessary _
if salid third operation determines that said second data

(D(U 11

necessary for the selected predetermined processing is not
stored in said memory device, making a reguest to said data
10 supply device to transfer the necessary second data and a
- £1fth operation for loading the necessary second data
transferred from said data supply device into said memory
device, so as to execute the selected predetermined processing
on the basis of said first and second data stored in said

15 memory device, and |
in response to the request from said processor device,
said data supply device reads out the necessary second data
from said memory and supplies the read-out necessary second

data to said processor device.

20 7. A musical information processing system as claimed in
claim 6 wherein said fourth operation determines whether or
not said necessary second data is stored in said memory of
said data supply device, and wherein if said necessary second
data is stored in said memory, said fourth operation requests

25 sald data shpply device to transfer said necessary second
data, but if said necessary second data is not stored in said

memory, said fourth operation requests said data supply device



for the execution of the pr edet er m ned processing based!' PLACER S | -
desired first data is stored in said nenory device; qﬂELAGEh“L'%HEEr

- 77 - *‘-——iﬁﬂﬂlulji_L§gE§St to said database to frpnsfer said
necessary se(1 Iﬂm’ [ i d Step of determining deterpiped5 MAY woRat
sai d necessaﬁrﬂm i’wﬂmmﬂuot stored in said nenory devi ce; 4ng
5 I n;rdspense sequest, Lopgling said first and . SETONC
data transferred fromsaid data base into said nenory devi ce.

12. A method of transferring nusical data from a database to a
amenory devite transfertanywhfchhenpludel soctseabrgaidlsedendcdataaas a
processor device for_ executing predetermn ned processing on the
basis of dataPStifute; fornsajdnBppegsaryesecond gagatrhe dat abase having

stored therein various data including nusi cal data, the predetermn ned
processi ng bei ng executed on the basis of first data specific to the

! | \ : ‘
by o Bhe phodBiEiRRE R E PRl RESR PrReRrtRioeNa o A s d nin
menory devi geaifVi B9 FhRr89nt N¥alld" &1 df2Stgad d éér{é&irgsat %esignation

5 information for designating said necessary second data, and

wherein said third operation refers to the designation
information contained in said first data read out from said
memory in said second operation, so as to determine whether
or not said second data necessary for the selected

10 predetermined processing is already stored in said memory

device.

o. A musical information processing system comprising:
a processor device for executing music reproduction
processing on the basis of first data containing music data
15 for automatic performance;and second data related to said
first data:
a memory device connected with said processor device and
having stored therein at least said first data; and
a data supply device connected with said processor
20 device via a network and including a database having stored
therein various data including at least plural sorts of said.
second data:
wherein said first data contains designation information
for designating said second data necessary for reproduction

25 of the music data,

said processor device performs a first operation for, in



sai d nmet hod .conprising the steps of: det er ﬂﬁEMCEMENh@HEQT hot
sdi d second mhil mim E for the execution of |tpe—predetermined
rocessing i said nenory device, whep f{ ( inglip to
Ee execut gdl 4 Hillm!l g a request to said data a;eelg ‘fi&g?\‘z@er pi d
necessary second data If said step of determ ning determ : that paid
necessary second data is not stored in Ld nmenory 2 devi ce; and
I'n response to the request, |oading said second data ——transferred—+From
said data base into said nenory device. _
- 78 - ordel3. to Aexrechitee a erepbbéuctive d pegfoethanteC it aanised ett@DUP
of instructions to cause said machine to inplenent a nethod of
t r ansf er r MFLeL Plege .dmekingom tedueabste sald datmrsupply ddendicse, ivian

system whi.ch i ncl udes the menory device, a 5 processor device for
execut i ng {he RatdRKre d Qs ofy seid fecond dats destionated by s@lidh t he

menory devj ce and . the d abase havi ng. stored therein varlous dat a
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data transferred from said data supply device into said memory
device, so as to execute the music reproduction processing of
the selected music piece on the basis of said first and
second data stored in said memory device, and

10 in respoﬁse to the request from said processor device,
said data supply device supplies said second data to said

processor device via the network.

10. A musical information processing system comprising:

15 a processor device for executing music reproduction
processing on the basis of first data containing music data
for automatic performance and second data related to said
first data;

a memory device connected with said processor device and

20 having stored therein at least said first data; and

a data supply device connected with said processor
device and memory device and including a memory having stored
therein various data including at least plural sorts of said
second data;

25 wherein said first data contains designation information
for designating said second data necessary for reproduction

of the music data,

said processor device performs a first operation for, in
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5 and a second operation for loading said second data
transferred from said data supply device into said memory
device, so as to execute the music reproduction processing of
the selected music piece on the basis of said first and
second data stored in said memory device, and

10 : in response to the request from said processor device,
sald data supply device supplies said second data to said

processor device.

11. A method of transferring musical data from a database
to a memory device in a system which includes the memory
15 device, a processor device for executing predetermined
processing on the basis of data stored in the memory device
and the database having stored therein various data including
musical data, the predetermined processing being executed on
tﬁé basis of first data specific to the predetermined
20 processing and second data usable for nof .only the
predetermined processing but also. other processing, said
method comprising the steps of:
making a request to said database to transfer desired
said first data:
25 determining whether or not said second data necessary
for the execution of the predetermined processing based on

said desired first data is stored in said memory device;
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second data transferred from said data base into said memory

device.

12. A method of transferring musical data from a database
;o a memory device in a system which includes the memory
10 device, a processor device for executing .predetermined
processing on the basis of data stored in the memory device
and the database having stored therein various data including
musical data, the predetermined processing being executed on
the basis of first data specific to the predetermined
15 processing and second data usable for execution of not only
the predetermined processing but also other processing, the
memory device having stored therein at least said first data,
said method comprising the steps of:
determining whether or not said second data necessary
20 _for the execution of the predetermined processing is stored
in said memory device, when the processing is to be executed:
making a request to said database to transfer said
necessary second data if said step of determining determines
that said necessary second data is not stored in said memory
25 device; and |
in response to the request, loading said second data

transferred from said data base into said memory device.
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13. A machine readable recording medium containing a group
of instructions to cause said machine to implement a method
of transferring musical data from a database to a memory
device in a system which includes the memory device, a
processor device for executing predetermined processing on the
basis of data stored in the memory device énd the database
having stored therein various data including musical data, the
predetermined processing being executed on the basis of first
data specific to the predetermined processing and second data
usable for execution of not only the predetermined processing

but also other processing, said method comprising the steps

.of=

making a request to said database to transfer desired
said first data; |

detemining whether or not said second data necessary
for the execution of the predetermined processing based on
said desired first data is stored in said memory device;

making a request to said database to transfer said
necessary second data if said step of determining determines
that said necessary second data is not stored in said memory
device; and

in response to the request, loading said first and
second data transferred from said data base into said memory

device.

14. A machine readable recording medium containing a group
of instructions to cause said machine to implement a method

of transferring musical data from a database to a memory
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device in a system which includes_ the memory device, a
processor device for executing predetermined processing on the
basis of data stored in the memory device and the database
having stored therein'vérious data including musical data, the
predetermined processing being executed on the basis of first
data_épecific to the prédetermined processing and second data
usable for execution of not only the predetermined processing
but also other processing, the memory device having stored
therein at least said first data, said method comprising the
steps of:

determining whether or not said second data necessary
for the execﬁtion of the predetermined processing is stored
in said memory device, when the processing is to be executed:

making a request to said database to transfer said
necessary second data if said step of determining determines
that said necessary second data is not stored in said memory
device; and |

in response to the request, loading said second data

transferred from said data base into said memory device.



