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BACKGROUND OF THE INVENTION
a) Field of the Invention -

The present invention relates to data communications
technologies, and more particularly to real time data
.communications technologies. A "real time"” response to an event
is essentially simultaneous with the event itself. However, -in
communications, because of #ime delay for transmission time,
signal synchronization, othéf necessary signal précess or the-
like, "real time" does not mean strictly simultaneous.
b) Description of the Relatéd Art

As a standard spééification fér communications between
electronic musical instruments, a music instrumental digital
interface (MIDI) specification is known. Electronic musical
instruments equipped wifh interfaces of the MIDI specification
can communicate with each other by transferring MIDI data via a
.MIbI cable. '

For example, an éiectronic ﬁusical instrument
transhits MIDI data of a mﬁ;ical peerrmance by a player, and

another musical instrumentzreceives 1ﬂ to reproduce it. As one
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BACKGROUND OF THE INVENTION a) Field of the Invention The
present invention relates to data conmunications technphﬁgtqﬁ,,awmrh@ﬂe
particularly to real time data communications technol ogi egsp ﬁgfmga] ijme"
response to an event is essentially sinultaneous mnth‘the*ev9ﬂ- :
However, in conmuni cations, because of tine delay for transm ssion tine,
signal sypqliciiordld @iusiahen piesaneary isi phalyed,0aasther ehectlriondc "real
time" does not nean strictly sinmultaneous. b) Description of the Rel ated

Art musicaAS idstramdtd caRebef iplalyied@n ihoke@anifecat i ons bet ween

In a communications network interconnecting a
plurality of general computers, various types of data are
transferred. For example, live musical tone data or other MIDI
data can be transmitted from one computer, which once stored the
data in its storage device such és a hard disk, via the
communications network to another computer which stores the
received data in its storage device. A general communications
network is, however, configured to perform only general data
communications, and is not configured to properly process MIDI
data.

Specifically, although the MIDI specification allows
the "real time" communications to be performed between
electronic musical instruments, it is not suitablé for long
distance communications and communications via a number of
nodes. The general communications network is essentially
configured to provide services of long distance communications
and multiple-node communications, but it does not take account
of "real time" communications between electronic musical
instruments.

Real time communications of musical information uses a
.large amount of information per unit time, and the traffic of
the communications line becomes heavy. As compared to point-to-
point communications, point-to-multipoint communications of

musical tone data is more likely to make the traffic of
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el ectronic musical instruments, a nusic instrunental gltal I nterface
(MDI) specification is known. Electronic nmusical in tnuHﬁﬁFs eQULpped
with interfaces of the MD specification can comunjcate dhu@fher

el ectronic nusical instrunment transmts MD data of a nusical perfornance

by a pl ayeyommund catriainser]l ines dadavynst r Menthaavgeitvas fiitc tof repr oduce it.
As one -

by transferring MDI data via a MD cable. ‘FUr~exanp1’QL am

communications lines generates a transmission delay and hinders

a real time musical performance.

SUMMARY OF THE INVENTION

It is an object of the present invention to provide
technologies of musical tone data communications capable of a
real time musical performance at multiple nodes.

It is another object of the present invention to
provide technologies of data communications capable of avoiding
a heavy traffic of communications lines.

According to one aspect of the present
invention, there 1s provided a musical tone data
communications system, comprising: transmitting means
for transmitting inputted MIDI data in feal'time Qvef a
communication network.

According to another aspect of the present invention,
there is provided a data communications system comprising:
receiving means for receiving data; access checking means for
checking the number of communications lines accessed externally;
and transmitting means capable of reducing the amount of data
received by the receiving means in accordance with the number of
-communications lines accessed externally, and transmitting the
reduced data to the communications lines accessed externally.

If the number of accessed communications lines is

large, the amount of received data is reduced to thereby
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- 2- el ectronic nusical instrunent is played, another electronic nusical
I nstrunent can be played in real tine. I n a connunlcatlons
network interconnecting a plurality of general conp
data are transferred. For exanple, |ive nusical ton or', g
data can be transmtted fromone conputer, which onc —st-ored-tHE.d
its storagaiemMste Sticd) trsaff haldbrifedtion, a“tmﬁea@mmmrpeatnmmaiﬂ\or k to
anot her conputer which stores the

accessed communications lines 1is small, it is not always

necessary to reduce the data amount.

According to a further aspect of the present
invention, there is provided a communication systeﬁ having a
plurality of communications apparatuses each having receiving
means and transmitting means, wherein: the receiving means of
the plurality of communications apparatuses receive the same
data; the transmitting means of the plurality of communications
apparatuses can reduce the amount of data received by the
recelving means and can transmit the reduced data; gnd the data
reduced by one of the communications apparatuses is different
from the data reduced by another of the communications
apparatuses.

Since the data reduced by one and anothér of
communications apparatuses is different, the quality of data
transmitted from each communication apparatus is different. For
example, the type or reduction factor of the reduced data may be
made different at each communication apparatus. Therefore, a
user can obtaln data of a desired quality by accessing a proper
communication apparatus.

According to still another aspect of the invention,
.there is provided a musical tone data communications méthod
comprising the steps of: (a) transmitting MIDI data over a
communications network; and (b) receiving the transmitted MIDI

data and supplying the received MIDI data to a toné:generator in
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received data in its storage device. A general comrunications network is,
however, configured to performonly general data co A-eatlons, _and is
net configured to properly process MDI data. ““DQQQ@IfmGaj"““1
al though the M Dl specification allows the "real tinel 'ﬂgglggggrép
be perfornmed between electronic nusical instrunents, it is not surta

for |l ong kel aniase conmruni cati ons and communi cations via a nunber of
nodes. The general communications network is essentially configured to
provi de services of MIDIy dHtd agiie e RN SHAIL S toad nudbe dler nstes by
communi cations, but it does not take account

using a communications network. At each node, the MIDI data is

reprodﬁced in real time to generate musical tones.

According to still another aspect of the invention,
there is provided a musical tone data communications method
comprising the steps of: (a) transmitting MIDI datg; and (b)
transmitting recovery data after the MIDI data is transmitted,
the recovery data indicating a continuation of transmission of
the MIDI data.

If there is no communications error, transmitted MIDi
data.can be correctly received at a partner communications
apparatus. If there is a communications error, transmitted MIDI
data cannot be correctly received at a partner communications
apparatus. Even in such a case, the communicatioﬁ error can be

remedied by transmitting the recovery data.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a schematic diagram showing a musical tone
data communications network.

Fig. 2 is a block diagram showing the hardware
structure of an encoder and a home computer.

Fig. 3 is a timing chart illustrating a method of
dealing with MIDI data communications errors.

Fig. 4 shows the format of a communications packet.

Fig. 5 is a flow chart illustrating the operation of a
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of "real time" communications between el ectronic nusical
Real time conmunications of nusical information uses a

i af ormation per unit tine, and the traffic of the connun“taLLpn§ TeRiN T
beconmes heavy. As conpared to point-to- point conmunications, I {
poi nt-to-nul ti point comuni cations of nusical tone data is nore Ilkely to
make the ttediswisdion process to be performed by an encodes. -

Figs. 6A and 6B are flow charts illustrating the
operation of an interrupt process to be performed by the
encoder, the flow chart of Fig. 6A illustrating a transmission
process of recovery key data and the flow chart of Fig. 6B
illustrating a transmission process of recovery tone generator
setting data.

Fig. 7 is a flow chart illustrating the operation of a
reception process to be performed by a home computer.

Fig. 8 is a flow chart illustrating the details of an
event process at Step SD6 of Fig. 7.

Fig. 9 is a flow chart illustrating the operation of
an interrupt process to be performed-by a home computer.

Fig. 10 is a diagram showing the structure of a memory
of a proxity server. |

Fig. 11 is a graph showing the relationship between
the number of accesses and a thinning index.

'Fig. 12 is a flow chart illustrating the operation of
a process to be performed by a proxity server when a user
accesses the proxity server.

Fig. 13 is a flow chart illustrating the operation of
a process to be performed by a proxity server when a user
releases an access to the proxity server.

Fig. 14 is a flow chart illustrating the operation of

a process to be performed by a proxity server when it receives

data from a main server.
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communi cations |ines heavy. The heavy traffic of co T~
generates a transm ssion delay and hinders a real U
per f or mance. SUMVARY OF THE | NVENTI ON L+s-
present invention to provide technol ogies of nusical
comuni cations capable of a real tine nusical performance at nmultiple
nodes. | FiigS amotiked @hp@cthattt helpesesantngnthet operadtiop afi de
t echnol ogi es of data conmuni cati ons capabl e of avoi di ng

a process to be performed by a proxity server when it thins

recovery data.

Fig. 16 is a flow chart illustrating the operation of
a process to be performed by a proxity server when it
preferentially transmits key-off event data.

Fig. 17 is a flow chart illustrating the operation of
a process to be performed by a proxity server when it transfers
data by deleting image data. -
Fig. 18 is a flow chart illustrating the operation of

a process to be performed by a proxity server when it transfers

data by lowering a resolution of the data.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

Fig. 1 shows a musical tone data communications
network.

A concert hall 1 is installed with a MIDI musicél
instrument 2, a camera 4, encoders 3 and 5, and a rooter 6. A
player plays the MIDI musical instrument 2 in the concert hall
1. The MIDI musical instrument 2 is an electronic musical
instrument having a MIDI interface, generates MIDI data in real
time in accordance with the performance by a player, and
supplies it to the encoder 3. The encoder 3 transmits each
packet of MIDI data of a predetermined format in real time to
the Internet via the rooter 6. The data format will be later

described with reference to Fig. 4. —— - o min
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of the present invention, there is provided a nusical
comuni cations system conprising: transmtting nmeans :
inputted M Dl data in real tinme over a conmunication net work:.
Accordi ng to anot her aspect of the present invention, there is prov1dedja
dat a communi cat i ons Ties toameran@ itakes anr doeigel of aealayeor andc suppidesat a;
access checki ng - neans for checking the nunber of comrunications |ines

accessed axtt ersndimage datdh ttcarthe tenhicogderedns Cagakhneoderr sduciangmiite @mehnt
of data

a heavy traffic of communications |ines. Accerdi ng to one aspect
gf‘

packet of image data of a predetermined format to the Internet
via the rooter 6. A microphone 13 samples sounds of a vocal
(voice data), an acoustic musical instrument (for exampie a
piano), or an electric musical instrument, and supplies these
sample data to an encoder 14 as sound data. The encoder 14
transmits each packet of sound data of a predetermined format to
the Internet via the rooter 6. The data format will be later
described with reference to Fig. 4.

The rooter 6 transmits MIDI data and image data to the
Internet to be described hereinunder. Tﬁe data is supplied from
the rooter 6 to a main server 7 via a public telephone line or a
leased telephone line, and to a plurality of proxity servers
12a, 12bj, 1l2¢,... and farther to a world wide weﬁ (WWW) server
8 which is called a provider.

The proxity servers 12a, 12b, 12c¢,... are hereinafter
called a proxity server 12 singularly or collectively. The
proxity server 12 functions to avoid the traffic congestion of
communications lines. The proxity server 12 controls the amount
of data supplied from the main server 7 in accordgnce with the
traffic conditions of communications lines and supplies the
'reduced data to the WWW server 8. For example, if the number of
users (lines) is large, it is judged that the communications
lines are congested, and the data is thinned to reduce the data

amount and avoid the traffic congestion.
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recei ved by the receiving neans in accordance with the P
communi cations |lines accessed externally, and transm tjt
data to the conmunications |ines accessed externally.

nunber of accessed communications lines is |arge, the amount of T ecevvéd
data is reduced to thereby -4-
A plurality of proxity servers 12a, 12b, 12c,... may

have different.data reduction amounts or different data reducing
methods. The data reduction amount influences the sound and
image qualities. The larger the data reduction amount, the
lower the sound and image qualities.

Fog example, the proxity server 12a may limit the
number of accessible users to improve the sound and image
qualities, whereas another proxity server 12c¢ may lower the
sound and image qualities to increase the number of_accessible
users. Such a function of the proxity server 12 can alleviate
the traffic congestion of communications lines.

A user can access the Internet by connecting its home
computer 9 to the WWW server 8 to receive MIDI data and image
data in real time. The term "home computer" used herein is
intended to mean any computer used for "home" conéert as opposed
to a remote concert hall. The home computer 9 has a dispiay
device for the display of image data ahd an external or built-in
MIDI tone generator (sound source) for the generation of musical
tone signals. The MIDI tone generator geherates musical tone
signals in accordance with MIDI data, and supplies the tone
signals to a sound output device 11. The sound output device 11

has a D/A converter, an amplifier and a speaker to reproduce

sounds in accordance with the supplied tone signals. Sound data

is reproduced, converted from an analog form to an digital form,
amplified by an amplifier, and reproduced as sounds from a

speaker. Sounds same as those produced in the concert hall 1
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alleviate the traffic congestion, whereas if the nunber of accessed

comuni cations lines is small, it is not always cessary to reduce t he
dat a anmount . According to a further aspect® bf“the p
invention, there is provided a conmunication syst Q@) I|ty of

communi cati ons apparatuses each havi ng receiving neans Tand- tﬁan Jytting

neans, Whesati ibe trieprioeiigied Mydeam® @ounidheuipurtaldiety cef 1Q0THUHeeAt itdffe .
apparatuses receive the sanme data; the transmtting nmeans of the plurality

of conmmuni cations afpamtaxtes naan MIBduaenkeh geararnibrofi 0datsa useeei wa@ by

the receiving nmeans and can transmt the reduced data; and the data
home computer 9 makes the MIDI generator 10 generate musical
tone signals and the sound output device 11 reproduce sounds.

Since the MIDI data and sound data are more important
for a user than image data, the MIDI data and sound data are
processed with a priority over the image data. Although a user
does not feel uneasy about the image data with poor image
quality and smaller frame number, sound information_and musical
tone information of MIDI data is required to have a high
quality.

Any user can listen to a musical performance in real
time by connecting the home computer 9 to the Internet while:
looking at each scene of the concert hall 1 on the display
device at home without going to the concert hall i. A number of
users can enjoy at home the musical performance played in the
remote concert hall. MIDI data is transmitted from the concert
hall 1 to each user so that each user can share a situation of
the concert hall 1 as if the player is Playing the electronic
musical instrument at user home.

The promoter of a concert determines a prescribed
number of the concert and sells tickets to users. Tickets may
.have ranks such as rank A (special seat), rank B (ordinary seat)
and rank C (gallery). For example, a user with a rank A ticket
can access the proxity server 12a for the reception of high

quality sound and image information, a user with a rank B ticket
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reduced by one of the conmunications apparatuses is different fromthe
data reduced by another of the communications apparat ysgg,——
Since the data reduced by one and anot her of comrunic t|oh§“‘b'
different, the quality of data transmtted fromeach Comun ar{@ﬂ
apparatus is different. For exanple, the type or reduction factor—ef
reduced delan @eycess thederdixfifter erirvalr e2bhformthei cecieptiappafasoand and
Therefore, a wuser can obtain data of a desired quality by accessing a
proper camage daifiormatied atith a reduced dasdacamdung,t anglt ial usarowieh a
aspect of the invention,
rank C ticket can access the proxity server 1l2c for the.

reception of only sound information with a reduced data amount.

Since not live musical tone information but MIDI data
is transmitted over the Internet, the sound quality is not
degraded by noises. However, since long distance communications
via a number of communications sites is performed over the
Internet, the following method of dealing with communications
errors becomes necessary when data is transmitted from the
encoders 3 and 5 and when thé data is received at the home
computer 9. For example, communications errors include data
change, data loss, data duplication, data sequence change and
the:like.

Fig. 2 shows the hardware structure of fhe encoders 3
and 5 and the home computer 9 which may be a general computer.

Connected to a bus 31 are an input device 26 such as
a keyboard and a mouse, a display device 27, a MIDI tone
generator 28, a communications interface 29 for connection to
the Internet, a MIDI interface 30, a RAM 21, a ROM 22, a CPU 23,
and an external storage device 25.

Various instructions can be entered from the input
'device 26. In the home computer 9, the display device 27
displays each scene of a concert hall, and the MIDI tone
generator 28 generates musical tone signals in accordance with

recelved MIDI data and transmits them to an external circuitry.

-11- This Sheet Has Been Replaced




there is provided a nusical tone data comuni cati ong: ﬁELhQQM conprising the
steps of: (a) transmtting M D data over a conmu éﬁwhns;nétmp* -.and

(b) receiving the transmitted MDI data and suppl hng,gﬁé‘ !

C8) Ve
data to a tone generator in real tine. "~ M-DL__ daja can
be transmtted to a nunber of nodes by

The communications interface 29 is used for

transferring MIDI data and image data to and from the Internet.
The MIDI interface 30_is used for transferring MIDI data to and
from an external circuitry.

The external storage device 25 may be a hard disk
drive, a floppy disk drive, a CD-ROM drive, a magneto-optical
disk drive or the like and may store therein MIDI data, image
data, computer programs and the like.

ROM 22 may store therein computer programs, various
parameters and the like. RAM 21 has a key-on buffer 2l1a and a
tone generator setting buffer 21b. The key-on buffer 2la stores
a key-on event contained in MIDI data, and the tone generator
setting buffer 21b stores tone generator setting data contained
in MIDIldata.

RAM 21 has also working areas such as bﬁffers and
registers to copy and store data in ROM 22 and the external
storage device 25. 1In accordance with computer programs stored
in ROM 22 or RAM 21, CPU 23 performs various calculations and
signal processing. CPU 23 can fetch timing information from a
timer 24.

The external storage device 25 may be a hard disk
drive (HDD). HDD 25 may store therein various data such as
-application program data and MIDI data. If a necessary
application program is stored not in ROM 22 but in a hard disk
loaded in HDD 25, this program is read into RAM 21 so that CPU

23 can run this application program in the similar manner as if
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usi ng a conmuni cations network. At each node, the M D data is reproduced
inreal tine to generate nusical tones. gorurng-to_stil |
anot her aspect of the invention, there is provided fa nusi tang:d
comuni cations nmethod conprising the steps of: (a) ﬂsﬁtﬁfﬂﬁ@)wlu
and (b) transmitting recovery data after the MDl data is transi

the recoveny 9%b%rbﬂﬂu%a%%%ﬁe% Q%nhbﬂuéhlOnlﬁfthi§n§Hb§5'QHdQElohhe M u
dat a If there is no communi cati ons error, transmtted M D

data can RRrsibneel) Yneetdievad ket o Bﬁrhﬁﬁﬁlﬁgﬂﬁﬁﬂ'ﬁﬁbkgaﬁ b@QBﬁEaEH§y I f
there is a conmunications error, transmtted

The external storage device 25 includes HDD and a CD-ROM

(compact-disk - read-only-memory) drive which can read various
data such as application programs stored in a CD-ROM. The read
data such as an application program is stored in a hard disk
loaded in HDD. Installation, version-up and the like of an
application program become easy. Other types of drives such as
a floppy disk drive, a magneto-optical (MO) disk drive may be
used as the external storage device 25.

The communications interface 29 is connected to a
communications network 32 .such as the Internet, a local area
network (LAN) and a telephone line, and via the communications
network 32 to é server computer 33. If application programs and
data are not stored in a hard disk loaded in HDD 25, these
programs and data can be downloaded from the server computer 33.
In this case, a client such as the encoder 3, 5 and home
computer 9 transmits a command for downloading an application
program or data to the server computer 33 via the communications
inferface 29 and communications network 32. Upon reception of
this command, the server computer 33 supplies the requested
application program or data to the client-via the communications
lnetwork 32 which client receives it via the communications
interface 29 and stores it in a hard disk loaded in HDD 25.

This embodiment may be reduced into practice by a

commercially available personal computer installed with
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data cannot be correctly received at a partner communi cations apparat us.
Even in such a case, the conmunication error can b qénEdjedhb
transmitting the recovery data. BRI EF DESCRI PTI 'DRA%F%EEQ

Fig. 1 is a schematic diagramshowi ng a nusical to daLawcoqnunhgg}lons
net wor k. Fig. 2 is a block diagram show ng the hardware

struct ure gfp i LLcsder egichnds oMe vweliseidata realizingtithe Furfewidngriow
chart illustrating a nethod of dealing wwth MD data comuni cati ons

errors. the embodiment. The application programs and various data may

be supplied to a user in the form of a storage medium such as a
CD-ROM and a floppy disk which the personal computer can read.
If the personal computer is connected to the communications
network such as the Internet, a LAN and a telephone line, the
application programs and various data may be supplied to the
personal computer via the communications network.

Fig. 3 i1s a diagram illustrating a method_of dealing
with communications errors of MIDI data, indicating a key-on
event at a high level and a key-off event at a low level by way
of example.

In this example, a key-on event is transmitted at a
timing tl and a key-off event is transmitted at a timing t4.

The key-on event transmitted at the timing t1 may.be lost in

some case by communications errors. In such a case, the home

computer 9 on the reception side cannot receive the key-on event

and receives only the key-off event so that a correct musical

performance cannot be reproduced. The reception of only the

key-off event without the key-on event will not occur according
| to the musical performance rule.

In order to avoid such a case, during the period after
the transmission of the key-on event at the timing tl and before
the transmission of the key-off event at the timing t4, recovery
key data is transmitted periodically at a predetermined time

interval, in this example, at timings t2 and t3.

This Sheet Has Been R,

HIIIIIHIIIHHIHIHIII



Fig. 4 shows the format of a conmunications packet.
flow chart illustrating the operation of a

-6 - transm ssion process to be performed by an enépder BEENT] S
6A and 6B are flow charts illustrating the operation of—a 1t:€r rupt
process to be perforned by the T—

The recovery key-on data is confirmation data which
notifies the reception side of a continuation of a key-on state.
Even if the key-on event cannot be received at the timing t1,
the key-on event is enabled when the recovery key data is
received at the timing t2 although there is some delay from the
timing tl. Similarly, even if the key-on event cannot be
received both at the timings tl and t2, it is enabled at the
timing t3 when the recovery data is received.

Generally, a musical tone signal attenuates with time.
It is therefore preferable to transmit the recovery key data
with the information of a lowered velocity (sound volume)
corresﬁonding to the time lapse. The velocity information is
always contained in the key-on event and transmitted together
with the key-on event. In this example, key-on events (recovery
key data) with gradually lowered velocities in the order of
timings t1, f2 and t3 are transmitted.

| A communications error of a key-on event can therefore
be remedied by the recovery key data. A recovery method to be
used when the key-off event at the timing t4 is lost will be
described next.

It is possible to transmit key—off.recovery data after
the key-off event, similar to the recovery method for the key-on
.event. However, the time duration of a key-off is much longer
than that of a key-on of each key of the keyboard. If the
recovery key data is transmitted after the key-off event until

the next key-on event occurs, the amount of this recovery key
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encoder, the flow chart of Fig. 6A illustrating a transmission process of

recovery key data and the flow chart of Fig. 6B illustrating a
transm ssi on process of recovery-tone generator set'rﬂg»dalgwm

Fig. 7is a flowchart illustrating the operation of Téceptﬁd\ IH-6CEeSS
to be perfornmed by a hone conputer. Fi g. 8~+sua %mN(3EWfV

i || ustrat idaga hecdetes lba1ldy.an  event process at Step SD6 of “Frg—Z__|

Fig. 9is a flowchart illustrating the operation of an interrupt process

to be performed by gHeomeconyt ey data for thiegke¥0ons eveditagrsam show ng

the structure of a nenory
transmitted during the period after the key-on timing tl1 and
before the key-off timing t4, and is not transmitted after the
key-off timing t4. That the recovery key data is_not
transmitted means that a key-off event has already occurred.
Therefore, if the home computer 9 cannot receive the key-off
event at the timing t4 but can detect that the recovery key data
is not periodically transmitted, it is judged that the key state
is presently a key-off.

If the recovery key data cannot be received
periodically during the key-on, the home computer 9 can Jjudge
that there was a communications error, and enables the key-off
so that a false continuation of sound reproduction can be
avoided. This judgément is made by referring to fhe key-on
buffer 2la shown in Fig. 2, and the details thereof will be
later described with reference to a flow chart.

Similar to the key-on and key-off recovery, recovery
tone generator setting data for recovering lost tone generator
setting data can be obtained by referring to the tone generator
setting buffer 21b shown in Fig. 2.

Fig. 4 shows the format of a communications packet. A
communications packet is transmitted from the encoder 3, 5 shown
in Fig. 1 or received by the personal computer 9 shown in Fig.

1.

The packet is constituted of a header field 41 and a
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of a proxity server. Fig. 11 is a graph sh
bet ween the nunber of accesses and a thinning index
a-flow chart illustrating the operation of a proces a\le”

proxity server when a user accesses the proxity server. ?LNNNNEUg. 13
is a flowchart illustrating the operation of a process to be perforned by
a proxity detravadieied2a uSdre healdeasddednd adceontiad nshehgcdksums A& \off .two
Fig. 14 is a flow chart illustrating the operation of a process to be
per f or ned words prome tworskerivwerl 8midrts)t, reck@iteedD 44 of four words, a

sequence number 45 of four words, time data 46 of four words,
and an event data length 47 of two words.

The checksums 43 are representative values of all data
in the header field 41 excepting the checksums and in the data
field 42. The transmitting side calculates these representative
values and transmits a packet added with the checksums 43. The
receiving side recalculates the representative values of data in
the packet and checks whether the recalculated representative
values are coincide with the transmitted checksums 43. If
coincident,.it is judged that there is no communications error.

The data ID 44 is a number identifying the type of. the
data field 42. The numbers "0", "1" and "2" indicate MIDI data
and the number "3" indicates image data. The nuﬁber "o"
indicates real event data (ordinary MIDI data), the number "1™
indicates the recovery key data (Fig. 3), and the number "2"
indicates the recovery tone generator setting data.

The sequence number 45 is a number assiéned to each
packet in the sequential order. By checking the sequence number
45, the receiving side can recover or'reorder the packets even
if the order of packets is changed by communications errors.

The time data 46 indicates a reproduction time
representing 1 ms by one bit. Since this data 46 has four
words, the time information of 100 hours or longer can be given.

Using this time information 46 allows a simultaneous session of
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data froma nmain server. Fig. 15 is a flow chart
illustrating the operation of a process to be perfomed b““aprQ&Lgy
server when it thins recovery data. Fig.,.16 ig Teinughart

illustrating the operation of a process to be perforned“by~a~pﬁQX|t‘j
server when it

a plurality of concert halls. A simultaneous musical

performance can be listened at home by aséigning the time
information 46 as a musical performance time at each concert
hall and providing synchronization between a plurality of
concert halls. Although the time information 46 is preferably
an absoiute time, it may be a relative time commonly used by all
concert halls.

The event data length 47 indicates the length of data

in the data field 42.

The data field 42 contains real data 48 which is MIDI
data or image data. The MIDI data contains the recovery key
data and reéovery tone generator setting data.

A high communications speed is preferable, for
example, 64 K bits/s (ISDN). The data length of one packet is

. not limited. It is preferably about 1 K bytes of 512 bytes from
the viewpoint of communications efficiency.

Fig. 5 is a flow chart illustrating the operation of a
transmission process to be execﬁted by the encoder 3.

At Step SAl, MIDI data is received from the MIDI
musical instrument 2. At Step SA2, the received data is

buffered in RAM 21.

At Step SA3, the type of an event of the received data
is checked. The type of an event includes a key-on event, a
key-off event and a tone generator setting data event. If the
type is key-on, the flow advances to Step SA8 whereat the key-on

event is registered in the key-on buffer 21a (Fig. 2) to
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preferentially transnmits key-off event data. Fig. 17 is a flow
chart illustrating the operation of a process tof be“pe¢fnand by a proxity
server when it transfers data by deleting i mge data“ iAS prpnF) 9. 18
is a flowchart illustrating the operation of a proce t@‘be per fior med by
a proxity server when it transfers data by |owering a resolution—ef the
dat a. DiheAldaHD DEFCRIIROW @¥e@- SAFE PREFERRED EMBODI MENTS Fig.
1 shows a nusical tone data communicati ons network.

If the type is key-off, the flow advances to Step SA4

whereat the key-on buffer 2la is searched. If there is the same
key code (sound pitch), the corresponding key-on event is
deleted from the key-on buffer 2la to thereafter follow Step
SAT. |

If the type is tone generator setting data, the flow
advances to Step SA5 whereat the tone generator setting data is
registered in the tone generator setting buffer 21b _(Fig. 2) to
thereafter follow Step SA7. The tone generator setting data
includes program change data, control data, exclusive message
data, and the like.

At Step SA7, the received MIDI data is added with, .as
shown in Fig. 4, checksums 43, a datalID (No. 0) 44 indicating
real event data, a sequence number 45, a time daté 46 of the
timer 24 - (Fig. 2) and an event length 47. In this case, a
plurality of events of the same type generated at generally the
same time may be collected and configured into one packet to be
transmitted. After Step SA7, the transmission process is
terminated.

By using the same process, the encoder 4 transmits
image data. 1In this case, the data ID 44 is No. 3.

Figs. 6A and 6B are flow charts illustrating the
interrupt process to be executed by the encoder 3. This
interrupt process is performed at a predetermined interval in

response to the timing supplied from the timer 24. - For example,
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A concert hall 1 is installed with a MD nusical i
4, encoders 3 and 5, and a rooter 6. A player plays;it Dli—trusi-
iastrunent 2 in the concert hall 1. The M D nusjcal yf,ﬁlfﬁ IS an

el ectronic nmusical instrunent having a M DI interface;— Dl data
inreal tinme in accordance with the performance by a player, and supplies
it to the térecdaere riuphh e reoueoierl 3 perdivameids adaan ipdekarloofMID0 dat 208 a
predetermned format in real tine to the Internet via the rooter 6. The
data formasw Il be |ater described with reference to Fig. 4.

Fig. 6A is a flow chart illustrating the transmission
process of recovery key data.

At Step SB1l, the key-on buffer 21a (Fig. 2) is
searched. At Step SB2, the key-on event data in the key-on
buffer_21a is packeted as shown in Fig. 4 and transmitted as the
recovery key data. In this case, a velocity (sound volume)
lower than that contained in the key-on event data stored in the
key-on buffer 2la is set to the recovery key data, the velocity
being set lower by an amount corresponding to the time lapse
from the start of the key-on event.

The data ID 44 in the packet is No. 1 indicating the
recovery key data. The sequence number 45 of this packet is the
same as that of the real event data (Fig. 5). Affer the
recovery key data is transmitted, the process before this
interrupt process is resumed.

Fig. 6B is a flow chart illustrating the transmission
process for recovery tone generator data. A relatively low
precision of time is réquired for this transmission process so
that the process may be performed at an interval longer than
that of the recovery key data transmission process (Fig. BA).

At Step SCl1l, the tone generator setting buffer 21b
(Fig. 2) is searched. At Steps SC2, the event data in the tone
generator setting buffer 21b is packeted as shown in Fig. 4 and

transmitted as the recovery tone generator setting information.
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8 The canmera 4 takes an imge of a player and supplles it as
I mge data to the encoder 5. The encoder 5 transm t/sr :@achn '
data of a predeterm ned format to the Internet V|a,the rootec:

m crophone 13 sanpl es sounds of a vocal (voice data); ~an- aceusllg nugi cal
instrument (for exanple a piano), or an electric nusical instrument, and
supplies these The data ID 44 in the packet is No. 2 indicating the

recovery tone generator setting data. The sequence number 45 of
this packet is the same as those of the real event data (Fig. 5)
and recovery key data (Fig. 8A). After the recovery tone
genérator setting data is transmitted, the process before this
interrupt process is resumed.

Fig. 7 is a flow chart illustrating the reception
process to be executed by the home computer 9. |

At Step SD1, data on the Internet is recejived. At
Step SD2, the checksums 43 (Fig. 4) in the received packet are
checked. If not coincident, there is a data error or errors.

At Step SD3 it is checked whether the check result of
the checksums is normal or error. If error, it means that the
data in the packet has an error or errors so that the flow
advances to Step SD9 to terminate the process without performing
any operation. Not performing any operation and discarding the
data having less reliability is effective because false sound
reproduction and setting are not performed.

If the checksums are normal, the data in the packet is
reliable so that the flow advances to Step SD4 whereat thé
sequence number 45 (Fig. 4) in the packet is checked. In normal
communications, the sequence number 45 increases each time a
.packet is received. However, the order of sequence numbers of
received packets changes if there is a communications error or

errors.

It is checked at Step SD5 whether the received data
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sanpl e data to an encoder 14 as sound data. The engader 14 transn1ts each
packet of sound data of a predeterm ned fornmat to }theN= " ' he
rooter 6. The data format will be later described f:e

4. The rooter 6 transmts MDI data and |nage dara-fa~{
Internet to be described hereinunder. The data is supplied from the rooter
6 to a mhassaheckcofreict Segulznice hambeplkods hndethe aurlkeatedimel aghahe

line, and to a plurality of proxity servers 12a, 12bj, 12c,... and farther
to a worl tiowedeompu Wy iserther sathewaiscbri 3acell etlaa phevirderoduction
The proxity servers 12a, 12b, 12c,... are hereinafter

time 46 (Fig. 4). In the simultaneous session of a plurality of
concert halls, there may be a concert hail whose time data 46 is
still not the reproduction time. If the current time becomes
the same as the time data 46, one of the above check conditions
is satisfied.

If the current time is before the reproduction time
46, the flow advances to Step SD10 whereat the received data is
buffered in RAM for the preparation of a later process at the
correct timing. After Step SD10, the reception process is
terminated..

If it is necessary to reproduce the received data,  the
flow.advances to Step SD8 whereat an event process is performed.
The event process is performed for MIDI data and image data, the
details thereof being later described with reference to the flow
chart of Fig. 8.

At Step SD7, the sequence number is counted up. At
Step SD8, it is checked whether there is data buffered in the
buffer at Step SD10, the data having the éorrect sequence number
45, and whether the current time at the home computer 9 being
the same as or later than the reproduction time 46.

If there is no data to be reproduced, the reception
process is terminated, whereas if there is data to be
reproduced, the flow returns to Step SD6 to perform the above

processes at Steps SD6 and SD7. The received data -whose order
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called a proxity server 12 singularly or collectively. The proxity server
12 functions to avoid the traffic congestion of connunlcaLlons | i nes. The
proxity server 12 controls the ampunt of data suppliled’ from:t he.

server 7 in accordance with the traffic conditions éf conmuni:cat

and supplies the reduced data to the WWVserver 8. For exanple'"rf-fhe
nunber of wagsehangleidndy) ai eommugd caitions purdgedchhabet peoperiynpratesssd

| ines are congested, and the data is thinned to reduce the data anount and
avoi d theinr ahki abosegaanner.. If the buffer has no data to be

reproduced, the reception process is terminated.

If data of a predetermined amount or more is stored in
the buffer, it is judged that the data having the sequence
number to be next processed was lost, the process for this data
is skipped, and the brocess for the data having the next
sequence number is performed.

Fig. 8 is a flow chart illustrating the detailed
operation of the event process at Sep SD6 of Fig. 7.

At Step SE1, the number of the data ID 44 (Fig. 4) is
checked. If the number is "0", it means real event data and the
flow advances to Step SE2 whereat the type of the event is
checked. The type of an event includes a key-~on event, a key-
off evént and a tone generator setting data eventl

If the type of the event is key-on, the flow advances
to Step SE3 whereas the key-on event is registered in the key-on
buffer 21a (Fig. 2) and transferred to the tone generator. Upon
reception of the key-on event, the tone generator performs a
process of starting sound reproduction. Thereafter, the process
returns to Step SD7 shown in Fig. 7.

If the type of the event is key-off, the flow advances
to Step SE4 whereat the key-on buffer 21 is searched. If there
is the same key code (sound pitch), the key-On event in the key?
on buffer 2l1a is deleted, and the key-off event is transferred

to the tone generator. Upon reception of the key-off event, the
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-O- A plurality of proxity servers 12a, 12b, 12c ... may have
different data reduction anounts or different data.reducing nethods. The
data reduction anount influences the sound and |négé;quar“fte$m~¢h | ar ger
the data reduction anpunt, the ' ”'*éé

Fog exanple, the proxity server 12a may limt the nuRDer-of- aece5§4 |l e

users to iygweo\tenidia toouped rdudnsTag @ rogeals bifestoppdhgasomnd her proxity
server 12c may | ower the

reproduction. Thereafter, the process returns to Step SD7 shown

in Fig. 7.

If the type of the event is tone generator setting
data, the flow advances to Step SE5 whereat the tone generator
setting data is registered in the tone generator setting buffer
21b (Fig. 2) and transferred to the tone generator. Upon
reception of the tone generator setting data, the tone generator
sets a tone color, a sound volume and the like. Thereafter, the
process returns to Step SD7 shown in Fig. 7.

If the number of the data ID is "1", it means the
received data is recovery key data, and the flow advances to
Step SE6 whereat the recovery key data is compared with the
corresponding key-on event in the key-on buffer 2l1a and
differgnt points between them are used as a new kéy-on event
which is registered in the key-on buffer Zla and transferred to
the tone generator. In this manner, a key-on event lost by a
communications error can be recovered.

At Step SE7, a reception of the recovery key data is
registered. This registration allows to confirm the key-on
state until the recovery key data is not periodically
transmitted after the key-off. If the recovery key data is not
periodically transmitted even if a key-on event is present in
the key-on buffer, it means that the key-off event was lost.
Thereafter, the process returns to Step SD7 shown in Fig. 7.

If the number of the data ID is "2", it means that the
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sound and image qualities to increase the nunber of accessible users. Such
a function of the proxity server 12 can alleviate the traffic congestion
of communi cations |ines. A user can acce szfﬁé‘rnteﬁneL‘b
connecting its home conputer 9 to the WNVserver 8;to rece v'fNPDrRM%

and image data in real time. The term "home conput éF*used-heréin is

i ntended t@o@aedRa e MRUtnel $ehdratorheret ingndath , aandpheed ioWo ~a
renote concert hall. The hone conputer 9 has a display device for the

di spl ay ofadvige slaid Steh FEENRrealt ahebiteckbvery Wobe genergeoer sedting
(sound source) for the generation of musical tone signals. The M D tone

gener at or GARENY onPiTdRlwiitindhe corresponding tone generator setting

data in the tone generator setting buffer 21b and different
points between them are used as a new tone generator setting
data event which is registered in the tone generator setting
buffer 21b and transferred to the tone generator. In this
manner, a tone generator setting data lost by a communications
error can be recovered. Thereafter, the process returns to Step
SD7 shown in Fig. 7.

If the number of the data ID is "3", it means that the
received data is image data, and the flow advances to Step SE9
whereat a process of displaying the image data on the display
device is performed. The image data is processed with a lower
priority than the MIDI data. Basically, a displa& image is
processed in the unit of one frame. In order to give the MIDI
data a priority over the image data, the display image may be a
still image. Thereafter, the process returns to Step SD7 shown
in Fig. 7. If the number of the data ID is "4", it means that
the received data is sound data, and the flow advances to Step
SE10 whereat a process of reproducing the sound data is
performed.

Fig. 9 is a flow chart illustrating the operation of
an interrupt process to be executed by the home computer 9.
This interrupt process is performed at a predetermined interval

in response to the timing supplied from the timer 24. For
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signals in accordance wwth M DI data, and supplies the tone signals to a
sound out put device 11. The sound output device [T s"a~BF
anplifier and a speaker to reproduce sounds IHL?CCOLda
supplied tone signals. Sound data is reproduce hnnwé#tnﬁ“fron1 n anal og
formto an digital form anplified by an anplifier, and reproduced as
sounds fr @Ramplspeainy . inkuEndp tS PO RS st 16S pepfeduedd ath arhd m@oal dfal | 1

an

100 to 200 us.

At Step SF1, the key-on buffer 2la (Fig. 2) is
searched. At Step SF2, of key—on events stored in the key-on
buffer 2l1la (Fig. 2), the key-on event to which recovery key aata
is not transmitted for a predetermined period is deleted, and a
key-off event is transferred to the tone generator. After the
key-off event is transferred, the process returns to the process
which was executed before this interrupt process.l The
predetermined period may be a time duration sufficient for
receiving the recovery key data at least twice.
| With the above recovery process, a false continuation

'ﬁbf sound reproduction can be avoided even if a key-off event is
lost by a communications error. The judgement that recovery key
data is not received for the predetermined period becomes
possible because the reception of recovery data is registered at
Step SE7 in Fig. 8. |

Since the recovery key data and recovery tone
generator setting data (hereinafter, both the data are
collectively called recovery data) are transmitted, a proper
recovery is ensured even if there is data change or data loss.

Next, a method of alleviating the traffic congestion
of communications lines will be described. For the
communications of musical performance data and recovery data, a
fairly large amount of data flows on a communications line of

the network. The number of users accessing the server at the
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-10- can be reproduced fromthe sound output device 11 in real tine.

If an external MDI tone generator 10 is used, the—hene.conputer 9 makes
the M DI generator 10 generate nusical tone sigpa’§“é”"”fheﬁsnﬂﬁa]Output
device 11 reproduce sounds. Since thelM.DL ‘dat-atand sound data
are nore inportant for a user than inmage data, the M DI data and-sound
data are gamecadsrd furt hirtdudiong ttheowrrslicheontRye dat alsdl veayghargeser
~does not feel uneasy about the inage data with poor imge quality and
smal | er frame nunbergndeunshdhfciiminsvanted ,Meaiovdth riepredutitdiomidform of
M DI data is required to have a high

musical performance by the home computer 9 of each user may

become unable in some cases. In order to alleviate the
congestion of communications lines, each of a plurality of |
proxity servers 12 shown in Fig. 1 reduces the data amount in
accordance with the congestion degree of communications lines.

If the data amount is reduced, the sound quality or
image quality is lowered. In this connection, each proxity
server 12 has a data reduction factor, data reduction method,
and the number of accessible users, specific to the proxity
server 12.

If the number of users accessing the proxity server 12
is small, the proxity server does not reduce the data amount,
whereas if the number of accessing users becomes iarge. the
proxity server reduces the data amount and transmits the reduced
data.

The following methods may be used for reducing the
data amount.

(1) Data separation

The proxity server receives the musical tone data
(MIDI data), image data and sound information (audio data). The
image data requires an image quality not so high as the MIDI
data. 'Therefore, the proxity server may transmit only the MIDI
data and sound information by separating the received data into

MIDI data, sound information and image data. Similarly, each of
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qﬁality. Any user can listen to a nusical. perfornance in rea

time by connecting the honme conputer 9 to the Internet swhi-J e g at
each scene of the concert hall 1 on the display device: at hoge Wt out
going to the concert hall 1. A nunmber of users can éfnj oy at—heme

musi cal performance played in the renote concert hall. M DI data |s
transm tt ethef MIDI K2 tagneaund Halflorhattd omaandudeageo dattat meycbeusepacarted
share a situation of the concert hall 1 as if the player is playing the

el ectroni urthrcalo itrsinsuiantordly Ulessary. data. The cOhgeptedottenfdfica
concert determ nes a prescribed
of communications lines can be alleviated by transmitting only
important data.
(2) Data discrimination

The proxity server may determine the priority order of
data and preferentially transmit important data. Specifically,
while communications lines are congested, only important data is
transmitted during this period, and during a later period the
data not important is transmitted. Although this method does
not reduce the total data amount, the data amount transmitted
during each period can be reduced.

For example, loss of a key-off event is a fatal error
as compared to a loss of a key-on event. Therefore, the key-off
event has a higher importance degree of data. Thé proxity
server may separate the received packet into a key-off event and
other data to first transmit the key-off event and then transmit
the other data.

If a packet contains both a key-on event and a key-off
event and the key-off event separated from the packet is first
transmitted and then the key-on packet is transmitted, this
transmission order is not proper. In this case, therefore, both
the events are preferably not transmitted. Similarly, if there
is any discrepancy in preferential transmission, a necessary
countermeasure is required.

(3) Data resolution setting
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nunber of the concert and sells tickets to users. Tickets may have ranks
such as rank A (special seat), rank B (ordinary seat) “and-+-ank_ _C
(gallery). For exanple, a user with a rank A ticket ,can'a X

ccessiAl Xity
server 12a for the reception of high quality sound and- lnagemw“bornét;on
a user with a rank B ticket Te—d - 11

In order to reduce the data amount, the proxity server
may transmit data at a low resolution to a user. For example,
if the sound volume increases by one step as the time lapses,
the data at a low resolution increasing the sound volume by two
steps is transmitted to halve the data amount. The resolution
may be lowered not only for the sound volume but also for other
control data (data supplied from controllers) such as a pitch
event and an after-touch event. Different resolutions may be
set in accordance with the type of controller to lower the total
resolution of a plurality of control data sets.

(4) Time resolution setting

The recovery data is periodically transmitted.
‘Therefore, the proxity server may prolong the period of
transmitting recovery data in order to reduce the data amount.
The transmission rate of image data may be loweréd. For
example, eight frames per second may be lowered to four frames
per second to reduce the data amount.

Next, the proxity server will be described. The
structure of the proxity server is similar to that of the
computer shown in Fig. 2. The tone generator 28 and MIDI

interface 30 are not necessarily required.

Fig. 10 shows the structure of a RAM of the proxity

server 12 shown in Fig. 1.

RAM of each of a plurality of proxity servers 12a,
12b, 12¢,... stores the following data.

(1) The number of current accesses: 51
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can access the proxity server 12b for the reception of sound and i nmage
information with a reduced data anount, and a user mdtﬁ“HMMFankMQ tlcket
can access the proxity server 12c for t he receptionjof of éoumwx
information wth a reduced data anount. Srnee -AQ -ivie nu cal
tone information but MDl data is transmtted over the Internet; theJsound
quality is not degriddechumbarifleaf Mawaresrt, acicesselsorig dibst anmber of
comuni cations via a nunber of conmunications sites is perforned over the
| nt er net, ddwrd of dommurpl vt o ldfnedsialnong awiclels sd agmthiec pricority ererwrexr and
becomes necessary when data is transmtted fromthe encoders 3 and 5 and
when the diisnges rvelcth viekheat e hyeess number is initially set to "O",

increases as the number of accessing users increases, and
decreases as the number of accessing users decreases.
(2) Overflow flag: 52

The overflow flag 51 indicates whether the proxity
server is in an overflow state.. The overflow flag 52 is
initially set to "0" which means no overflow. When_the number
of users accessing the proxity server reaches an allowable
access number 54 to be later described, the overflow flag 52 is
set to "1".
(3) Current thinning index: 53

The current thinning index 53 is a currently set
thinning index. This index indicates a data redﬁction (also
called data thinning hereinafter) factor and a thinning method.
The thinning index 53 is initially set to "0" which means no

data thinning. Table 1 shows examples of the thinning indices.

Table 1
Thinning Thinning method
index
0 All data is transmitted
(no thinning)
1 Every third recovery tone
generator setting data
is transmitted
2 Every fourth recovery tone.

generator setting data

-30-
This Sheet Has Been Replaced




computer 9. For exanple, conmmunications errors include data change, data
| oss, data duplication, data sequence change and the |ike. Fig.
2. shows the hardware structure of the encoders 3 aqﬁ}ﬁ%%ﬂ -t-he._honme

conputer 9 which may be a general conputer. gﬁf”téﬁ:ﬁaxa bus
31 are an input device 26 such as a keyboard and a S sﬂ1éplay evi ce
27, a M DI tone generator 28, a casmunanamionedi nterface 29 for co ction
to the Internet, a MD interface 30, a RAM 21, a ROM 22, a CPU 23, and
an external storage device 25. Various instructions can be
entered fromthe input

m Every third recovery key
data is transmitted

n Resolution of control data
is set to 1/2

n+l Resolution of control data
is set to 1/4

z Image data is not transmitted

A combination of any ones of the thinning indices ma§
be used as one thinning index. |
(4) Allowable access number: 54
| The allowable access ﬁumber 54 is the maximum nuhber
of users (communication lines) accessible to the proxity server
and may take any desired value. The allowable access number
corresponds to the maximum access capacity of the proxity

server.
(5) Ailowable thinning index: 55

The allowable thinning index 55 is the maximum
allowable value of a thinning index allowed by the proxity
server. Preferably, the allowable thinning index is the

allowable maximum value of total thinning by each weighted
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device 26. In the honme conputer 9, the display device 27 displays each
scene of a concert hall, and the MD tone generatypr—28-generates nusical
tone signals in accordance with received M DI d?ta éq Yénsnmis hemto
an external circuitry. e THEALERT2 -

The communi cations interface 29 is used for transferring M DI data and

i mge dat ghtiandng fmecholdhe Forekexample, the thinning index corresponds to

a thinning ratio, and the larger the index, the larger the
thinning ratio. Each proxity server can determine its specific
allowable thinning index in accordance with the access number.
(6) Table number: 56

The table number 56 is the number of a table which
shows a correspondence between the access number and the
thinning index. Fig. 11 shows examples of characteristic curves
60a, 60b and 60c of three tables. Each table shows_a
correspondence between the access number and the thinning index.
It is preferable that the larger the access number, the larger
the access index and the larger the data reduction amount. The
characteristic curves 60a to 60c are not necessary to take a.
continuous value, but may take a discrete value. The value of
the th;nning index does not always indicate the déta reduction
amount, so that it is not necessarily required to take a larger
value as the access number increases. These tables are stored
in a memory (e.g., RAM). |

A plurality of tables (e.g., three tables 80a to 60c)
are prepared, and the number of the table most suitable for the
proxity server is used as the table number 586.
(7) Next candidate proxity server address: 57

The next candidate proxity server address 57 is an
address of the next candidate proxity server of the proxity
server in concern when the latter overflows. When a user

accesses a proxity server and this server is overflowing, this
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The MDI interface 30 is used for transferring M Dl dat g—te-and__from an
external circuitry. The external storage device-25:eyhe pag]
disk drive, a floppy disk drive, a CD-ROMdrive, a nagheLg;Qpﬁiea$D dr's

drive or the like and may store therein M DI data, inage data, COTp
prograns and the |ike. ROM 22 may store therein conputer
progr ans, a¢eeiseuds patanmatdcalagdswiechedetoRANe2hrbasts keyven hutifeateda
and a tone generator setting buffer 21b. The key-on buffer 2la stores a
key-on evept thenhexnedandiibe gabaitsndetrhert addrgeserator setting buffer
21b stores tone generator setting data contai ned

Fig. 12 is a flow chart illustrating the operation of

. .the proxity server when a user acceéses it.

At Step SG1, when an access from a user (client) is
detected, the processes at Step SG2 and following Steps afe
performed. By accessing the proxity server, a user can obtain
MIDI data, sound information and image data.

At Step SG2, it is checked whether the overflow flag
52 (Fig. 10) is "O0" or "1". If the overflow flag is "1", it
means that the access number is larger than the allowable access
number, and the flow advances to Step SG6.

At Step SG6, the access is switched to the next
candidate proxity server indicated by the next candidate proxity
server address 57 (Fig. 10). Namely, the user acéess is
automatically switched to the next proxity server. As a result,
the user accesses this next proxity server. If the next
candidate proxity server is also overflowing, the second next
proxity server 1is accessed. In this manner, if the accessed
proxity server is congested, the access is automatically
switched to the proxity server not congested. After the access
is switched to another proxity server, the first accessed
'proxity server terminates its operation.

If it is judged at Step SG2 that the overflow flag is

"0", it means that the access number of this proxity server is

smaller than the allowable access number, and the flow advances
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in MD data. RAM 21 has al so working areas such as buffers and
registers to copy and store data in ROM 22 and the external storage device
25. In accordance with conputer progranms stored in ROM.22.ar RAM 21, CPU
23 perforns various cal culations and signal processingti“CPU:23 camdmst ¢h
timng information froma tiner 24. The external: st@vage device
25 may beta Baep 868k drive (HDD). HDD 25 may store therein various data
such as application programdata and M DI data. If a necessary

appl i cati on programAits Stepr 863nothencREvefi2 botess auhbed 8ilsKFig. 10) is

incremented by 1. The access number 51 is the number of users
currently accessing the proxity server. Each time an access
from a user is permitted, the proxity server increments the
access number 51 by 1.

Next, with reference to the table (Fig. 11) indicated
by the table number 56 (Fig. 10), the thinning index
corresponding to the current access number 51 is obtained and
written in the memory as the current thinning index 53. If the
obtained thinning index is the same as the previously used one,
the write operation may be omitted. As the access number
becomes large, the thinning index having a large thinning ratio
is selected.

At Step SG4, it is checked whether the éurrent access
number 51 is same as the allowable access number 54 (Fig. 10).
If same, the flow advances to Step SG5 whereat the overflow flag
52 is set to "1" so as not to increase the access number more
than the allowable access number. If not same, the overflow
flag is maintained "O". Thereafter, the above operation by the
proxity server is terminated.

Fig. 13 is a flow chart illustrating the operation of
the proxity server when a user releases its access.

At Step SH1l, when an access release by a user (client)
is detected, the processes at Step SH2 and following Steps are

performed.
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| oaded in HDD 25, this programis read into RAM 21 so that CPU 23 can run
this application programin the simlar manner as if f;ﬁ?f”““ﬁr+¢ML
ptogramis stored in ROM22. In this case, addition, WJersi al
| i ke of an application program becone easy. The exterﬁa#"stanagé:dgngeJZS
i ncl udes HDD and a CD- ROM -

At Step SH2, the current access number 51 (Fig. 10) is

decremented by 1. Each time an access release by a user is
detected, the proxity server decrements the access number 51 by
1.

Next, with reference to the table (Fig. 11) indicated
by the table number 56 (Fig. 10), the thinning index
corresponding to the current access number 51 is obtained and
written in the memory as the current thinning index 53. If the
obtained thinning index is the same as the previously used one,
the write operation may be omitted. As the access number
becomes small, the thinning index having a small thinning ratio
is selected.

At Step SH3, it is checked whether the overflow flag
52 (Fig. 10) is "1". If the overflow flag is "1", the flow
advances to Step SH4 to set the overflow flag to *O" so as to
permit a new access. If the overflow flag is "0", it is
maintained "0". Thereafter, the above operation by the proxity
server is terminated. |

The overflow flag may not be checked at Step SH3, and
the overflow flag is set to "1" irrespective of the overflow
value of "1" or "0". Also in this case, the operation
equivalent to the above can be realized.

Fig. 14 is a flow chart illustrating the operation of
the proxity server when it receives data from the main server.

At Step SI1, the proxity server receives data in the

packet form from the main server 7 (Fig. 1). The data includes
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(conpact -di sk - read-only-nmenory) drive which can read various data such
as application prograns stored in a CO-ROM The read ata such as an
application programis stored in a hard disk |oaded }i A=HDD; ‘“T* #afhon
version-up and the |like of an application program becone easy.& types
of drives such as a floppy disk drive, a magneto-optical” (NCW“d+sk~dL1ve
may be umadiaslttenextatnal(iscdnadeedo?i cec@¥ery data), solhd

conmruni cations interface 29 is connected to a communications network 32
such as thafbpmatden, aad doalgeadeda.neTher krokAsly ardvert ekeeplives damta, and
via the conmunications network 32 to a server conputer 33. If application
prograns aed thinned. A plurality of proxity servers all receive the

same data.

At Step SI2, in accordance with the current thinning
index 53 (Fig. 10), a thinning method (state) is determined.

For example, if the thinning index is "0", the ‘data is not
thinned.

At Step SI3, in accordance with the determined
thinning method, the predetermined data is deleted from the data
field 42 (Fig. 4) of the received packet.

At Step SI4, the checksums 43, data length 47 and the
like in the packet header field 41 (Fig. 4) are renewed to match
the data whose predetermined data was deleted.

At Step SI5, the renewed packet is tranémitted to the
WWW server 8 (Fig. 1). The WWW server 8 receives the
predetermined thinned data. All the proxity servers receiving
the same data from the main server 7 ﬁay perform different
thinning operations to transfer data to the WWW server. The
above processes by the proxity server are thereafter terminated.

Fig. 15 is a flow chart illustrating the operation of
the proxity server when it thins the recovery data. When
'recovery data is received,.a recover_time register is reset to
"0", and thereafter it is incremented by 1 each time a
predetermined time lapses. The recover_timer register shows a

lapse time after the previous recovery data is received.
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data are not stored in a hard disk |oaded in HDD 25, these _progranms and
data can be downl oaded fromthe server conputer 33. |njthi$ stase;isa ighhent
such as the encoder 3, 5 and hone conputer 9 transmtsia_comithdcfor !
downl oadi ng an application programor data to the server conpuiéi” 33 via

t he communications interface 29 and communications network 32. Upon
reception of this asnsaeg, Sthe derisr cherRatiewh88heuppheepachetr rguedved
application programor data to the client via the comruni cati ons network
32 whi ch elrioanttheemaiineseirtveri 4 tilse recowaniycdaitans Thisechack 28 and stores
it in a hard disk |oaded in HDD 25. Thi s enbodi nent may be

reduced i ple@fpraeid oy eferring to the data ID 44 (Fig. 4). If the value

of the data ID is "1" or "2", the received packet is recovery
data. This flow chart illustrates the operation of thinning
recovery data, and if data other than the recovery data is
received, this process is terminated immediately. When the
recovery data is received, the flow advances to Step SJ2.

At Step SJ2, it is checked whether the value of the
recover_timer register is larger than the time designated by the
thinning index. The recover_timer register shows a lapse time
after the previous recovery data is received. The time
designated by the thinning index corresponds to the period of
transmitting the recovery data.

If the value of the recover_timer regisfer is larger
than the time designated by the thinning index, the flow
advances to Step SJ3.

At Step SJ3, the received packet is transferred to the
WWW server 8. At Step S8J4, thé recover_timer register is set to
"0" to terminate the above processes. The recover_timer
register is counted up at a predetermined time interval by an
interrupt process. This interrupt process is enabled at the
predetermined time interval by the timer 24 shown in Fig. 2.

If it is judged at Step SJ2 that the value of the
recover_timer is not larger than the time designated by the

thinning index, it means that the predetermined time does not
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commercially avail abl e personal conputer installed with _
-14 - application programs and various data realizing the functions of
t ke enbodi nent. The application prograns and various data ey be_suggL?ed

A

to a user in the formof a storage mediumsuch as a @D~ 'RONI ‘&fidl 5sf bropp
di sk which the personal conputer can read. |f the persenal . .coffdber s,
connect ed st ilhd apsewramshttilonslow advances to Step SJ5.

At Step SJ5, all the data field of the received
packet is discarded and only the header field is left. At Step
SJ6, the packet constituted of only the header field is
transferred to the WWW server 8 to thereafter terminate the
above processes.

In the above operation, the packet with only the
header field is transferred. Instead, the packet itself may not
be transferred in order to further reduce the data amount. In
this case, however, it is necessary to judge whether the packet
is deleted by thinning or it is lost by a communications error.
If the packét is lost by a communications error, it is necessary
to recover 1it, whereas if it is deleted by thinning, it is
unnecessary to recover it.

Instead of counting up the value of the'recover_timer
register by the interrupt process, the number of receptions of
recovery data from the main server may be counted. For example,
of three receptions of recovery data from the main server, the
recovery data received at the first and second times is deleted
and the packets with only the header field are transferred, and
for the recovery data received at the third time, the packet
with both the header and data fields is transferred. With this
process, it is not necessary to count up the value of the
recover_timer register by the interrupt process.

In order to simplify the process, the sequence number

45 and time data 46 in the packet may not be renewed.
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network such as the Internet, a LAN and a tel ephone line, the application
progranms and various data may be supplied to the personal

conputer via the
cermuni cat i ons net wor K. Fig. 3is a diagra
nmet hod of dealing w th comunications errors of MD
key-on event at a high level and a key-off event at a Towte )
exanpl e. Conversely,| ift kthe dnauphﬂalat&eysomoebenumpsoWEdnsmhbts@qmmn&e
timng tl and a key-off event is transmtted at a timng t4. The key-on
event tr amumbleiredsatanidne imemdagat 46mapybeel pehewed.somaicaadditional data
comuni cations errors. In such a case, the hone

renewal can recover more reliably the data lost by communication

errors such as data loss and data change.

Fig. 16 is a flow chart illustrating the operation of
the proxify server when it transmits a key-off event with a
priority over the key-on event.

At Step SK1, the key-off event data is derived from
the packet received from the main server, and the flow advances
to Step SK2. If the packet does not contaiq key-off event data,
the whole received packet is traﬁsferred to the WWW server 8.

| AtlStep SK2, a new packet having the data field
containing only the derived key-off event data is generated.

At Step SK3, the newly generated packet is transferred
to the WWW server 8. |

At Step SK4, the remaining packet with the key-off
event data being deleted is transferred to the WWW server 8 to
thereafter terminate the above processes. In the above
processes, the data in the packet is separated into the key-off
event data and other data, first at Step SK3 the key-off event
data is preferentially transferred, and then at Step SK4 the
other data is transferred.

As the transfer timing at Step SK4 is delayed from the
transfer timing at Step SK3, data can be transferred in a
dispersed manner, the traffic congestion can be alleviated as

compared to the case where all the data is transferred at the
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conputer 9 on the reception side cannot receive the key-on event and
receives only the key-off event so that a correct nusical performance
cannot be reproduced. The reception of only the key- piimﬁxgﬂiwﬂiihout t he
key-on event will not occur according to the nusical] perfanmance; gqtg“
In order to avoid such a case, during the period aftdr t hei:transm ssi gn of
t he key-omameécrtimg. the tinmng t1 and before the transnission of-the—
key-of f event at the timng t4, recovery Kkey data is transmtted
periodically at a prdet erfriized tflow ohairer idllLusitratting eh@nplperatti on MQYS
t2 and t3.

the proxity server when it transfers data by deleting the image

data.

At Step SL1, it is checked whether the packet received
from the main server is image data. This check is realized by
referring to the data ID 44 (Fig. 4). If the value of the data
ID is "3", the received packet is image data. This flow chart
illustrates the operation of deleting image data, and if data
other than the image data is received, this process is
terminated immediately. When the image data is received, the
flow advances to Step SL2.

At Step SL2, the data field of the received packet is
deleted and only the header field is left. At Step SL3, a
packet with only the header field is transferred fo the WWw
server 8 to thereafter terminate the above processes.

Also in this case, instead of transferring the packet
with only the header field, the packet itself may not be
transferred in order to further reduce the data amount.

Fig. 18 is a flow chart illustrating the operation of
the proxity server when it transfers data by lowering the
resolution.

At Step SM1, data to be thinned is derived from the
packet received from the main server, and the flow advances to
Step SM2. The data to be thinned includes control data such as

volume data; pitch event data and after-touch event ‘data. If
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-15- The recovery key-on data is confirmation_data which
notifies the reception side of a continuation of a keﬂ-ﬁnﬁslate Mﬁqu{Wf
the key-on event cannot be received at the tinming tl, | the key m;ﬁventpls
enabl ed when the recovery key data is received at the tinAg t2 atthewdh
there is some delay fromthe timng tl. Simlarly, even if the key-on
event cannble lpackedcdioesd noat leontt atilne daiteal ntgs bel thidnked, ithel swhedabl ed at
t he

received packet is transferred to the WWW server 8.

At Step SM2, the data is converted into values
corresponding to a designated resolution. For example, if a
resolution is 1/4, the data sets of the same type in the packet
are all multiplied by 1/4 and the decimal fractions are cut off.

At Step SM3, of the data sets having the same
converted value, only one data set is left in the packet énd all
other data sets are deleted. The resultant packet is
transferred to the WWW server.

The data to be thinned may be subjected to modulo
calculation, and only the data sets with the calculation result
of "0" may be left to delete all bther data sets.

A plurality type of data sets to be thinned may be
provided with each type being assigned a differenf resolution.

In the embodiment described above, musical performance
information (MIDI data), sound data (audio data) and musical
performance image (image data) in a concert hall can be supplied
to a number of users by using the Internet. A user can obtain
MIDI data and image data in real time at home without going to
the remote concert hall.

If the encoder at each of a plurality of concert halls
'adds time data to MIDI data and the like, a simultaneous session
by a plurality of concert halls becomes possible.

Each of a plurality of proxity servers reduces the

data amount in accordance with the number of accesses to the
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timng t3 when the recovery data is received. -...Generally, a
musi cal tone signal attenuates with tinme. It is theréf@re pﬁefar
transmt the recovery key data wth the information bf a I. L‘
(sound volunme) corresponding to the tine |apse. The vé1dt|?y FRESr ]
is always contained in the key-on event and transmtted together wth the
key-on evamaxilty tdersvexamyd ghadeytion traefiftic (Comgesdiyn loayn daeta) with
gradually lowered velocities in the order of timngs tl, t2 and t3 are
transmttexdlleviated. I ctdrammindsen @fS prraxdrtyofsearvierys drs dventeas®id, the
therefore be renedied by the recovery key data. A recovery nethod to be
traffic congestion can be alleviated without thinning the data.

If the data is thinned, the traffic congestion can be alleviated
even if the number of proxity servers is small.

If the data amount is reduced, the sound quality and
image quality are degraded. In this connection, each proxity
server can select a data thinning ratio and method most suitable
for the proxity server, and can set the desired number of
accessible users.

The proxity server transmits information on the data
thinning ratio and method to a user so that this information can
be displayed on the screen of the display device of a home
computer. For example, "Now, with lowered sound quality", "Now,
with only musical tone data" or the like can be displayed. This
display is preferably made when a user accesses the proxity
server. A user can access a desired proxity server by referring
to this display.

A mirror server is also used in the Internet.

However, this mirror server is different from the proxity server
of the embodiment in that all mirror servers perform the same
operation and supply the same data.

The embodiment is not limited only to the Internet,
but other communication systems may also be used, for example,
digital serial communications of IEEE1394 specifications,

communication satellites and the like.

e ————
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used when the key-off event at the timing t4 is lost will be described
next . It is possible to transmt key-off recovery.data after the
key-of f event, simlar to the recovery nmethod for the key#&hsHEWEN,s BEEN i
However, the time duration of a key-off-is nuch |onger ;than¥hatCof a
key-on of each key of the keyboard. If the recovery key data iIs
transmtted after th&keradfdntevigintentiion hdsh® detxiddeiridedvientcoamrats,on

t he amount of this recovery key
with the preferred embodiments. The invention is not limited

only to the above embodiments. It is apparent that various

modifications, improvements, combinations, and the like can be

made by those skilled in the art.
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-16- dat a beconmes bul ky. The recovery key data for the key-on
event is transmtted during the period after the key-on_timng tl and

before the key-off timng t4, and i aftpn«bﬁé

timng t4. That the recovery key daaummnlul“ﬂmlu"mltte;d means:; i hat
key-of f event has already occurred. *Théretor®, §f *he hoie computer—g—
cannot reggiae TishellaamBf fis:event at the timng t4 but can detect that the

recovery key data is not periodically transmtted, it is judged that the
key stateq, A musical tone data communications system, comprising:

input means for inputting music data including MIDI
data;

packet means for packeting the music data; and

transmitting means for transmitting the packeted music

data over a communication network.

2. A musical tone data communication system according to
claim 1, further comprising:
music data generating means for generating the music

data representing a musical performance by a player.

3. A musical tone data communication system according to
claim 1, further comprising:
receiving means for receiving the packeted music data

on the communication network transmitted by said transmitting

mealns.

4, A musical tone data communication system according to
claim 3, further comprising:

unpacket means for returning the packeted music data to

the music data; and

supply means for supplying the music data returned by

said unpacket means to tone signal generator means.

is Sheet Has Been Replaced

HIl JAAR R




i S presently a key-off. 1f the recovery key data cannot be -
received periodically duri nglﬂ“tmﬂmllﬁmuﬂm horre corrpureﬂ= -Q-.can.. Ludg\‘
that there was a comuni cati abl es the Qey bTT o Ahaty @
fal se continuation of sound reproductlon cah be avoi ded.. Thi ﬁgenent
made by referring to the key-on buffer 2la shown in Fig. 2, and fhe“‘“‘
details tlgareof willa ks ilcalierotes daitacdoninun iretdoansystema toowrdsdng.:
Simlar to the key-on and key-off recovery, recovery tone generator
setting data for regewivigg arlansofergerecdving packieneddausicadalta
obtained by referring to the tone generator

including MIDI data on a communication network;

unpacket means for returning the packeted music data
received by receiving means to the music data; and
supply means for supplying the music data returned by

said unpacket means to tone signal generator means.

6. A musical tone data communication system according to
claim 5, wherein said tone signal generator means generates a
tone signal in accordance with the music data supplied from said

supply means.

7. A musical tone data communication system, comprising:
music data transmitting means for tranémitting music
data including MIDI data to a communication network; and
recovery data transmitting means for transmitting
recovery data to the-communication network after said music data
transmitting means has transmitted the music data, the recovery

data indicating that an instruction represented by the music data

has not yet been finished.

8. A musical tone data communication system according to
claim 7, wherein said recovery data transmitting means

periodically transmits the recovery data.
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setting buffer 2ib shownin Fig. 2. Fig. 4 shows the format of a

encoder
in Fig.

conmmuni cati ons Hmml"n i cations packet is transmitted.-fromthe
3, 5 shuok "Hﬂmw recei ved by the persénal’™” cormputies i@rshpwn

1. ¢ LThe& packet is constituted of a header 41 an

9. A musical tone data communication system according to
claim 7, wherein said music data transmitting méans transmits a
key-on event data corresponding to a start of production of a
tone corresponding to said music data at a first timing and a
key-off event data corresponding to a termination of production
of said tone at a second timing, and said recovery data
transmitting means transmits the recovery data during a period
after the first timing and before the second timing.
i0. A music data communication system according to claim
7, further.comprising:

receiving means for receiving the music data
transmitted by said music data transmitting means and the
recovery data transmitted by said recovery data transmitting
means; and

supply means for supplying a tone parameter
corresponding to the MIDI data to tone signal generator means
when ‘the receiving means receives the music data, and for
supplying a tone parameter corresponding to the recovery data to

said tone signal generator means when the receiving means

receives the recovery data.

11. A data communications system comprising:
receiving means for receiving data, said receiving
means including a plurality of receivers;

transmitting means; and
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data field 42. The header field 41 contains checksunﬁ_AQMQj two words
S

(one word is 16 bi tsllml“lﬂll" mumlmm four words, a |sequence ORI A5 of
four words, time dat ., and an event |data kengidr,47 of [two
wor ds. The éhekstins" 43 ar'e representative val GUesof—att-- “in
the header field 41 excepting the checksuns and in the data field 42. The
transmtting side caoudsd echddidae meanss doratcheekingl thse anuhhterarcsfivigasi ca
packet added with the checksuns 43. The receiving side recalcul ates the
repr esent atd e wertsiagh iodh dedeesan sdilte tpacisaii tarithec Imeans whet her t he
recal cul ated representative values are coincide with the transmtted
checksuns 43. |f said transmitting means reducing the amount of data
received by said receiving means in accordance with the access
number and transmitting the reduced data to said receiving

means.

12. A data communications system according to claim 11,
wherein said transmitting means can reduce the amount of data
through an operation of data separation, data discrimination,
data resolution setting, time resolution setting, or a

combination thereof.

13. A communication system having a plurality of
communications apparatuses, each having receiviné means and
transmitting means, wherein:

said receiving means of the plurality of
communications apparatuses receive the same data including MIDI
data;

said transmitting means of the plurality of
communications apparatuses can reduce the amount of data

received by said receiving means and can transmit the reduced

data; and

the data reduction by transmitting means of one of the
Plurality of communications apparatuses is done differently from

that by transmitting means of the plurality of communications

=47=  This Sheet Has Been Replaced

[




coincident, it is judged that there is no connunlcatldﬁgﬂen,

The data 1D 44 is a nunber identifying the type of thé dat' AEZN The
nanbers "0", "1" and "2" indlcate ‘M DI data  and the nurber-t2 uglc%;f

| mage data. The nunber "0" dat a (ordlnary M D da a),
t he nunber "1" i ndicat es the C’lﬂﬂlﬁ'ﬂ”'@ﬂlﬂﬂ”m g. 3), and the nunber
"2" indi epperatihsesecovery ton€ génetatbr Setting data. The

sequence number 45 is a nunber assigned to each packet in the sequential
order. By checking the sequence nunber 45, the receiving side can recover
or reorder the packets even if the order of packets is changed by
conmmuni catjjaqns err oms.communication system according to claim 13, further
comprising:
access checking means provided at each of the
plurality of communications apparatuses for checking the number
of receivers of receiving means which access transmitting means
of the plurality of communication apparatus, wherein said
_transmitting means apparatuses reduces the amount of data
received by said receiving means in accordance with the access

number and transmitting the reduced data to said receiving

means.

15. A communications system according to claim 13, wherein
said transmitting means of each of the plurality of

communications apparatuses can also transmit information on data

reduction.

16. A communications system according to claim 13, wherein
a receiver at each of the plurality of communications
apparatuses can make a new access to transmitting means of said
one of the plurality of communication apparatuses according to
the number of receivers which are accessing said transmitting

means.

17. A music data communications system according to claim
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The tinme data 46 indicates a reproductlon time representing 1 ns by one
bit. Since this data 46 has fouru mﬁum ﬂm”m i nformation of 100 hours
oL longer can be given. Using t ion 46 Akt ovB B e e

si mul t aneous sessi on of a p urallty of concert ha S
si mul t aneous nusi cal performance can be |istened at hone by assighi
tine 1, wherein the music data further includes sound data

representing a sound.

18. A music data communications system according to claim
17, wherein said sound data includes voice data representing a

voice.

19. A music data communications system according to claim
1, wherein the music data further includes image data

-representing an image.

20. A music data communications system according to claim
19, wherein said image data represents at least one of a moving

picture, a still picture or a combination thereof.

21. A music data communications system according to ‘claim
1, wherein salid transmitting means transmits the packeted music

data essentially in real time.

22. A music data communications system according to claim
1, wherein said transmitting means transmits the packeted music

data in parallel to a plurality of receivers.

23. A music data communications system according to claim

22, said receiver is a home computer.
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i nformation 46 ‘as a nusical pefférmance time at each congert hall and

provi di ng synchr op] ] a plurality of concert habls; 7
the tine informat ﬂmmmﬂmllﬁﬂmﬁmm y an absolute ti mez't e
relative time commdnly used by akl concert halls. T The--event
data length 47 indicates the length of data in the data field 42.

The data fagel d 42 cantAisis rdesla daimmudd catiions sylsiten agatoar dimgi rteg e ldditm.
The M DI data contains the recovery key data and recovery tone generator
setting da,awherein the mudlighianenmiurttain dns ludesd scaingr efadraabl e, f or

representing a sound.

25. A music data communications system according to claim
24, wherein said sound data includes voice data representing a

voice.

26. A music data communications system according to claim
5, wherein the music data further includes image data

representing an image.

27. A music data communications system according to claim
26, wherein said image data represents at least one of a moving

picture, a still picture or a combination thereof.

28. A music data communications system according to claim
5, wherein said output means outputs the music data essentially

in real time.

29. A music data communications system according to claim .
7, wherein the music data further includes sound data

representing a sound.

30. A music data communications system according to claim

29, wherein said music data includes voice data representing a
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exanple, 64 K bits/s (1SDN). The-data.length of one packet is not linted.

It is preferably about 1 K bytes tes from the vi ewpoi nt  of
comuni cations efficiency. 1"”1 @Hj Ngslu flow chart illustrating
the operation of a transm ssion cut ed ‘hyistshe e dgrf3q
At Step SAl, MDI data is received fromthe musi ¢ t upe ?gﬁ v At
Step SA2, vbheer.eceived data is buffered in RAM 21. "”““““““‘Aﬁ-Step~SA3
the type of an event of the received data is checked. The type of an event
i ncludes a key-on event, a key-off event and a tone generator setting data
event. If the '

31. A music data communications system according to claim

7, wherein the music data further includes image data

representing an image.

32. A music data communications system according to claim
31, wherein said image data represents at least one of a moving

picture, a still picture or a combination thereof.

33. A data communications system according to claim 11,

wherein the data further includes sound data representing a

sound.

34. A data communications system according to claim 33,
wherein said sound data includes voice data representing a

voice.

35. A data communications system according to claim 7,

wherein the data further includes image data representing an

image.

36. A data communications system according to claim 35,
wherein said image data represents at least one of a moving

picture, a still picture or a combination thereof.
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type is key-on, the flow advances t er eat—t-he_key-on event is
regi stered in the key-on buff emﬁm{“ 3“\ FHix “her.gafler
foll ow Step SA7. | f 1 aREs S skey- of f , e o

_flivwadvances fo
Step SA4 whereat the key-on buffer 2la is searched. |f theré is-the—sane

37. A data communications system according to claim 7,
wherein said data include at least two among MIDI data, image
data, sound data and recovery data, and

said transmitting means reduces data amount of at

least one of sald at least two.

38. A communication system according to claim 13, Wherein
said same data include at least two among MIDI data, image data,
sound data and recovery data, and .

said transmitting means reduces data amount of at
least one of said at least two, the kind of data reduced by
transmitting means of one of the plurality of communications

‘apparatuses being different from that reduced by transmitting

means of another of the plurality of communications apparatuses.

39. A communication system according to claim 15, wherein

said information represents what data is reduced.

40. A communication system according to claim 15, wherein

sald information represents a fact that data have been reduced.

41. A communication system according to claim 13, wherein
a receiver at each of the plurality of communications
apparatuses can make a new access to transmitting means of
another of the plurality of communications apparatuses according

to the number of receivers which are accessing transmitting
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key code (sound pitch), the correspondln e -on event is deleted fromthe

K
key-on buffer 2la to thereaftﬂ“‘“ﬂ“‘ |ﬂﬂ ro-——bithe_type is
tone generator setting data to Step BES SWHET eats tihe:

tone generator setting data is reglstered in the tone genera_"_"_éttLEgJ
buffer 21b (Fig. 2) to thereafter follow Step SA7. The tone generator
setting dgleans ¢ @99 PNegcIMthikapdarddtiay odnicommusdicatiens usi ve nessage
data, and the |ike. At Step SA7, the received MDI data is added
with, as sphawatuses.g. 4, checksuns 43, a data ID (No. 0) 44 indicating

42, A musical tone data communications system, comprising:
inputer for inputting music data including MIDI data;
packeter for packeting the music data; and
transmitter for transmitting the packeted music data

over a communication network.

43. A musical tone data communication system, comprising:

receiver for receiving packeted music data including
MIDI data on a communication network;

unpacketer for returning the packeted music data
received by receiver to the music data; and

supplier for supplying the music'data feturned by said

unpacketer to tone generator.

44, A musical tone data communication system, comprising:
music data transmitter for transmitting music data
including MIDI data to a communication network; and
recovery data transmittér for transmitting recovery
data to the communication network after said music data
transmitter has transmitted the music data, the recovery data

indicating that an instruction represented by the music data has

not yet been finished.
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réal event data,"a sequence nunber 45, a tine data 46 of the tiner 24

(Fig. 2) and an l“n H n this case, a pluality of—e
the sane type 'gemﬂmu !" lmmully the same tine r’{ay';'ﬁe"i.i’coflijié

’
ol 'de
configured into one packet "tosbe* transnitted. After 'Step-SAZZ thb

.

T 8 il

transm ssion process is term nated. _ By using the sane process,
the encodgg 4 transgi hstal EBARuHALAtibAst ByStemseomphesdaga ID 44 is No. 3.
Figs. 6A and 6B are flow charts illustrating the interrupt process to be

executed by the 6“09d§&u§a11Q&Sofi@b@@auetspfaﬁeﬁecéivmﬁgfaawad at a
predeterm ned interval in
transmitter; and
access checker for checking the number of said
receivers which access said transmitter,
said transmitter reducing the amount of data received
by said receivers in accordance with the access number and
transmitting the reduced data to said receivers.
486. A communication system having a plurality of
communications apparafuées, each having receiver and
transmitter, wherein:
said receiver of the plurality of communications
apparatuses receive the same data including MIDI data;
said transmitter of the plurality of cémmunications
apparatuses can reduce the amount of data received by said
receiver and can transmit the reduced data; and
the data reduction by transmitter of one of the
plurality of communications apparatuses is done differently from

that by transmitter of the plurality of communications

apparatuses.

47. A musical tone data communications method comprising
the steps of:
(a) inputting music data including MIDI data;

(b) packeting the music data; and

-54- This Sheet Has Been Replaced

ARG




the tine

response to the timng supplf from t r 24 For exanp e,
-20- the interrupt process r u m I uﬂ Al of~100te-3 0
Fi.g. 6Ais a flow chart illus MY ssii on i '””fﬁ?awecovery
key dat a. At Step SBIL, the key-on buf f er~21a- (- )...dS.
(c) transmitting the packeted music data over a
communication network.
48. A musical tone data communication method comprising

the steps of:

(a) receiving packeted music data including MIDI data on

a communication network;

(b) unpacketing and returning the packeted music data to

the music data; and

(¢) supplying the returned music data to tone

generator.

49, A musical'tone data communication method comprising

the steps of:

(a) transmitting music data including MiDI data to a

communication network; and

(b) transmitting recovery data to the communication
network after the music data is transmitted, the recovery data
indicating that an instruction represented by the music data has

not yet been finished.

50. : A data communications method comprising the steps of:

(a) receiving data;

(b) checking the number of communications lines

accessed externally; and

(¢) reducing the amount of received data -in accordance
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T



searched. At Step SB2, the key- on e keyl ORE B EiADBBEN s
packeted as shown in Fig. 4 and t !{W’“ w M p reclovery MkevAEE a. 1]
this case, a velocity (sound vol uns hat contained in the

key-on event data stored in the Kkey-on buffer 2la is set to the recovery
key data, the velocity being set |ower by an anount corresponding to the

tinme Iapsaktﬁr ekt Recebar huibekheak@yteansmenting the reducéeddapatoDthe
in the pac is No. 1 indicating the recovery key data. The seguence

number 45c8&mhﬂ&%a@§65§tlﬂﬁebhaccéagﬁdasxtbﬁhamiythe real event data (Fig.
5). After recovery key data is transmtted, the process before this
51. A data communication method comprising the steps of:
(a) receiving the same data including MIDI data at a
plurality of communications apparatuses; and
(b) reducing different data in the same data received
at one and another of the plurality of communications

apparatuses and transmitting the resultant data. .
52. A data communication method comprising the steps of:

(a) receiving the same data including MIDI data at a
plurality of communications apparatuses;

(b) checking the number of communications lines
accessed externally at each of the plurality of cémmunications
apparatuses; and

(¢) reducing the amount of data to be received at each
of the plurality of communications lines in accordance with the
access number, and transmitting the reduced data to the
communications lines accesséd externally, wherein different data
in the same data received at one and another of the plurality of

communications apparatuses is reduced and the resultant data is

transmitted.

53. A medium storing a computer executable program, the

program comprising the steps Qf:

eet Has Been Replaced  _ 56-
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|nterrupt process is resuned. ' Fig. 6B is-a.flow chart
?Vtmmewganena% ta. A

illustrating thelmumm(lmuu" ”mocess for recover
relatively | ow is required for this transn155|b% rocess

so that the process nay be per ormed at an interval Tonger- t-han at of
t he recovery key data transm ssion process (Fig. 6A). At Step
SCl, the tone gener@hornpeititimg mufsfier dath ipklgdifg MIDJesadaed. At Steps
SC2, the event data in the tone generator setting buffer 21b is packeted
as shown in Fig. 4 @)dpddkatimg tvhed amstilee dacagvand t one generator setting
I nformati on.

(c) transmitting the packeted music data over a

communication network.

54. A medium storing a computer executable program, the
prograﬁ comprising the steps of:

(a) receiving packeted music data including MIDI data
on a communication network; .

(b) unpacketing and returning the packeted music data
to the music data; and

(c) supplying the returned music data to tone

generator.

b5. A medium storing a computer executablé.program, the
program comprising the steps of:

(a) transmitting music data including MIDI data to a
communication network; and

(b) transmitting recovery data to the communication
network after the music data is transmitted, the recovery data
indicating that an instruction represented by the music data has

not yet been finished.

56. _ A medium storing a computer executable program, the

program comprising the steps of: S

(a) receiving data; F-’his Sheet Has Been R

T
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-21- ~©°  The data ID 44 in the packet is No. 2 indicating the

recovery t |ﬂﬂﬂmﬁu ting data. The sequence nymber 45 of __this
packet is ﬂlmﬁm of the real event data (Hi guisE-EaAnthy BEOVery
key data (Fi*g. €6A}. "ft%er "the recovery tone generatdr set&iMg:@ata is

transmtted, the process before this interrupt process Is resuned.
(b) checking the number of communications lines

accessed externally; and
(¢) reducing the amount of received data in accordance
with the access number, and transmitting the reduced data to the

communications lines accessed externally.

57. A medium storing a computer executable program, the
program comprising the steps of:
| (a) receiving the same data including MIDI_data at a
plurality of communications apparatuses; and
(b) reducing different data in the same data received
at one and another of the plurality of communications

apparatuses and transmitting the resultant data.

58. A medium storing a computer executable ﬁrogram, the
program comprising the steps of:

(a) receiving the same data including MIDI data at a
plurality of communications apparatuses;

(b) checking the number of communications lines
accessed externally at each of the plurality of communications

apparatuses; and

(c) reducing the amount of data to be received at each.
of the plurality of communications lines in accordance with the
access number, and transmitting the reduced data to the
communications lines accessed externally, wherein different data

in the same data received at one and another of the plurality of
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Fig. 7 is a flowchart illustrating the reception process to be executed
by the honme conputer 9. At Step SD1, data on the Internet is
received. At Step SD2, the checksuns 43 (Fig. 4) in the received packet
are checked. If not coincident, there is a data error or errors.

At Step SD3 it is checked whether the check result of the checksuns is
normal or cemm@hichti6nkoapphtatesss thatetiheeddahd thet hespathrt Hataads
error or errors so that the flow advances to Step SD9 to term nate the
process Welk-hAadhipeetorm ng any operation. Not perform ng any operation and
di scarding the data having less reliability is effective because fal se
sound

L
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reproduction and setting are not performned. I f the checksuns are
nornmal, the data in the packet is reliable so that the fl ow advances to
Step SD4 whereat the sequence nunber 45 (Fig. 4) in the packet is checked.
In normal conmmuni cations, the sequence nunber 45 increases each tinme a
packet is received. However, the order of sequence nunbers of received
packet s cABSHRACI OFhaHE IDISELLOSURENI cati ons error or errors.
It is checked at Step SD5 whether the received data

A musical tone data communications system having a

unit for generating MIDI data of a mﬁSical performahce by a
player, a unit for transmitting the generated MIDI data over a
communications network and a unit for receiving the transmitted
MIDI data and reproducing musical tones corresponding to the

MIDI data in real time.
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- 22 - has the correct sequence nunber 45 and the current tinme at the
Jhone conputer 9 is the same as or later than the reproductlon tinme 46
(Fig. 4). In the sinmultaneous session of a plurality of Coﬂce¥t.hglls

there may be a concert hall whose tinme data 46 is stil ndi¢ﬂhe xQEJTQ
reproduction tinme. If the current tinme beconmes the sa#e~asuthéf%4ﬂn dat

46, one of the above check conditions is satisfied. TF

current tine is before the reproducti?ﬂ,t;pn’

13 . MIDI R
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"46,
in RAM for the preparation of a later
‘Step SD10, the reception process is

necessary to reproduce the received data,
whereat an event process is perforned.
M DI data and i nage data, the
reference to the flow chart of Fig. 8.

t he

the fl ow advances to Step SD10 whereat the received data is
process at the
t er m nat ed.

buf fered
correct timng. After
If it is

fl ow advances to Step SD6

o eSGFxBE@E\} th
At—-St et BpICED he

The event pr¢cess-—i-s-—perfornmed for
details thereof being/ldter

sequence nunber is counted up. At Step SD8, it is checked whether—there is
data buffered in the
:J‘
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‘buffer at Step SD10, the data having the correct sequence nunber 45, and
Wwhether the current tinme at the home conputer 9 being the sanme as or |ater
than the reproduction tine 46. If there is no data to be
reproduced, the reception process is termnated, whereas if there is data
to be reproduced, the flowreturns to Step SD6 to performthe above
processes at Steps SD6 and SD7. The recei ved data whose order

KEY OFF

TRANSMISSION
OF KEY-ON

TRANSMISSION
OF RECOVERY
KEY DATA

TRANSMISSION
OF RECOVERY
KEY DATA

TRANSMISSION
OF KEY-OFF
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- 23- was changed by a communi cations error can be properly processed in
t he above manner. If the buffer has no data to be reproduced, the
Teception process is term nated. I f data of a predeterm ned
anount or nore is stored in the buffer, it is judged that the data having
t he sequence nunber to be next processed was |ost, the process for this
data is skipped, and the process for the data haV|ng t he next sequence
nunber is perfornmed. Fig. 8is a fIOW/bhﬁ&igw+hU§pqummg t he
detail ed REPLACT

FIG.4

«—1fbit—

» ONE WORD .
WIDTH ¢ [---CHECKSUM - 4
-------- DATA ID - 44
s
[ SEQUENCE ___ {45
_______ NUMBER
| TIME ot
_____ (msec/bit) ____|
_____ EVENT DATA __ 41
| LENGTH
120"
MIDI DATA OR
IMAGE DATA w438

\ \/\
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operation of the event process at Sep SD6 of Fig. 7.

the nunber of the data ID 44 (Fig. 4) is

nmeans real event data and the
of the event is
key-
type of the event is key-on,

key-on event is registered in the key-on
transferred to the tone generator.

t he process

checked.

of f event and a tone generator setting data event
the fl ow advances

buffer 2la
Upon

tone generator perforns a process of starti rg sound

Thereafter,

TRANSMISSION
PROCESS

BUFFER
RECEIVED DATA

SA3

-

to Step)r

reception of

At Step SE1,

| f the nunber is "0",
fl ow advances to Step SE2 whereat the type
checked. The type of an event includes a key-on event,
If the
§E3 e eas-the

( ‘(2 an'd: BEEN

..... __el/ent
reproductlon

SAl

RECEIVE DATA |—

SA2

KEY-OFF /JUDGEMENT OF \ KEY-ON

SA4\}

SEARCH KEY-ON
KEY CODE, DELETE

BUFFER, AND IF SAME

ITS KEY-ON EVENT

\EVENT TYPE  /
TONE
GENERATOR
DATA
~ SAB
~SAS REGISTER KEY-ON
REGISTER TONE EYJE'EER'N KEY-ON
GENERATOR DATA

IN TONE GENERATOR
SETTING BUFFER

~SAT

ADD ABSOLUTE TIME IN
ENCODER, SEQUENCE NUMBER,
CHECKSUMS AND SO ON TO
EVENT DATA, CONFIGURE
PACKET, AND TRANSMIT IT

f———

( RETURN )
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returns to St ep SD7 shown in Fig. 7.
to Step SE4 whereat the key-on buffer 21 is

key-off, the flow advances
searched. If there
t he key-

to the tone generator.
-24-

If the

is the sane key code (sound pitch),

Upon reception of the key-off event

FIG.6A

RECOVERY KEY
DATA PROCESS

type of the event is

the key-On event in

on buffer 2la is deleted, and the key-off event is transferred
t he

~-5B1

SEARCH KEY-ON BUFFER

PACKET EVENT DATA
AND TRANSMIT IT AS

~SB2

RECOVERY KEY DATA

( RETURN )

FIG.6B

DATA PROCESS

RECOVERY TONE
GENERATOR SETTING

- SC1

SEARCH TONE
GENERATOR BUFFER

PACKET TONE
GENERATOR SETTING
DATA AND TRANSMIT IT
AS RECOVERY TONE
GENERATOR SETTING

DATA

502

(RETURN)
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tone generator. perfornms a process of stopping sound reproduction.
Thereafter, the process returns to Step SD7 shown in Fig. 7. | f
the type of the event is tone generator setting data, the flow advances to
Step SE5 whereat the tone generator setting data is registered in the tone
generator setting buffer 21b (Fig. 2) and transferred to the tone
generator. Upon reception of the tone generator setting data, the tone

generator sets a tone color, a sound C;;a’and the like. Thereafter, the
process returns to Step SD7 shown in N E T

th IDis "1", |
the data S , It mean E&EPTION
PROCESS

SD
~| RECEIVE DATA
SD2
~ CHECK CHECKSUMS
$D3 | 30\9
ERROR [PERFORM NO n
OPERATION |
0K ’
SD{
<_| CONFIRM SEQUENCE
NUMBER
CORRECT N
SEQUENCE NUMBER BUFFER
AND AT OR AFTER NO RECEIVED [
ABSOLUTE DATA
TIME 2
YES
SD
1| EVENT PROCESS
SDY
~— COUNT UP SEQUENCE
NUMBER
SD8
WITH CORRECT
SEQUENCE NUMBER
AND AT OR AFTER
ABSOLUTE TIME
NO
~ETURN e
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‘periodically transmtted even if a key-on event is present in the key-on
buffer, it nmeans that the key-off event was |lost. Thereafter, the process
Teturns to Step SD7 shown in Fig. 7. | f the nunber of the data
IDis "2", it nmeans that the - 25-
received data is tone generator setting data, and the flow advances to
Step SE8 whereat the recovery tone generator setting

FIG.9

RECOVERY
PROCESS

SEARCH KEY-ON BUFFER

- SF1

.
DELETE KEY-ON EVENT 7O 32
WHICH RECOVERY KEY DATA
IS NOT TRANSMITTED FOR
PREDETERMINED PERIOD,
AND TRANSFER KEY-OFF
EVENT TO TONE GENERATOR

( RETURN )
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‘data is conpared with the correspondi ng tone generator setting data in the
tone generator setting buffer 21b and different points between themare
used as a new tone generator setting data event which is registered in the
tone generator setting buffer 21b and transferred to the tone generator.
In this manner, a tone generator setting datartosthy: a“qggﬁﬁﬁrcatlons
error can be recovered. Thereafter, the proces fétuthg tg ep { SD7 shown
in Fig. 7. If the nunber of the dat&—tDis 8-—+%—ﬂﬂehns t hat
the received data is inmage data, and the fl ow advances to Step SE9

whereat a process of displaying the inmage data on the display

FIG.10

CURRENT ACCESS NUMBER 191

OVERFLOW FLAG +—2

CURRENT THINNING INDEX 193

/
[ ]
"

ALLOWABLE ACCESS NUMBER K

[
e
(%]

ALLOWABLE THINNING INDEX

THINNING INDEX-ACCESS L —~56
NUMBER TABLE NUMBER
NEXT CANDIDATE PROXITY  J _—x7y
SERVER ADDRESS

~_

FIG.11

60a

60b

THINNING INDEX

blc

ACCESS NUMBER
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device is performed. The inage data is processed with a lower priority
than the MD data. Basically, a display image is processed in the unit of

one frane. In order to give the MD data a prior§dyraves stihe i mage dat a,
the display image may be a still inmage. Ther eafter}d vLReuprocess returns to
Step SD7 shown in Fig. 7. If the nunber of t data—tD 175 47, it means

that the received data is sound data, and the flow advances to Step SE10
whereat a process of reproducing the sound data is perforned.

Fig. 9is aflowchart illustrating the operation of an interrupt process
to be executed by the hone conputer 9.
SG1
DETECTION OF ACCESS _/
FROM CLIENT

OVERFLOW
FLAG “1 ”?

5G3 S0
INCREMENT CURRENT |/ -
ACCESS NUMBER BY “1” SWITCH TO NEXT
AND CHANGE IF NECESSARY CANDIDATE PROXITY
CURRENT THINNING INDEX SERVER INDICATED
IN ACCORDANCE WITH BY ADDRESS
INCREMENTED ACCESS _
NUMBER AND TABLE NUMBER

SG4

ALLOWABLE
ACCESS
NUMBER ?

G5
SET OVERFLOW FLAG TO “1”}.”

( RETURN )
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This interrupt process is perforned at a predetermined interval in
response to the timng supplied fromthe tiner 24. For

- 26 - exanple, the interrupt process is perforned at an interval of 100
to 200 [err]s. At Step SF1, the key-on puﬁfe; -21a-~ (F+ ---~—2) S
searched. At Step SF2, of key-on events stored injthe key oh ;‘ LEN

FIG.13
SH1
DETECTION OF ACCESS |/
RELEASE FROM CLIENT
SH2 -
DECREMENT CURRENT ACCESS | /

NUMBER BY “1” AND CHANGE

IF NECESSARY CURRENT
THINNING INDEX IN
ACCORDANCE WITH
DECREMENTED ACCESS NUMBER
AND TABLE NUMBER

SET
OVERFLOW FLAG
TO “0”

OVERFLOW FLAG TO “0” |/

( RETURN )
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buffer 21a (Fig. 2),

t he key-on event to which recovery key data is not

transmtted for a predeterm ned period is deleted, and a key-off event is
transferred to the tone generator. After the key-off event is transferred,
the process returns to the process which was executed before this

I nterrupt process. The
sufficient for receiving the recovery key data at [ east: tvmcé 5 BLEN
Wth the above recovery process, a false continuati ¢n__of*doihe"

predeterm ned period. may be-a-t+e- dur»aH-en—

reproduction can be avoided even if a key-off event is lost by a

conmuni cati ons error.

The judgenent that recovery key data is not received

for the predeterm’ ned period becones

FIG.14
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possi bl e because the reception of recovery data is registered at Step SE7
in Fig. 8. Since the recovery key data and recovery tone

generator setting data (hereinafter, both the data are <collectively called
recovery data) are transmtted, a proper recovery is ensured even if there

I s data change or data | oss. Next, a nethee-—of--atleviaiiig | he
traffic congestion of comunications lines will be dTé§éerbeq, For t he
comuni cations of nusical perfornance data and recovery data—a—eat

y
| arge anount of data flows on a comunications |line of the network. The
nunber of users accessing the server at the
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‘accordance with the congestion degree of communications |ines.

Jf the data anmount is reduced, the sound quality or inage quality is

| owered. In this.connection, each proxity server 12 has a data reduction
factor, data reduction nmethod, and the nunber of accessible users,
specific to the proxity server 12. I f the nunber of users
accessing the proxity server 12 is small, the proxity server does not
reduce the data amount, whereas if the nunber of accessi.ng-userg-pgconmes
| arge, the proxity server reduces the data anount RRg ¢Eﬁm§nﬁﬁ§ th’J
reduced dat a. ?,,ﬁ_ REPLAC
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The foll ow ng nmet hods may usg%;émz,r@ﬂu0|ng the data amount. (1) Data
separati on : The P ver receives the_nusical tone data
(M DI' data), i rage data and sound information (audig ¢@Pﬂ%‘nﬂhﬁ wﬂﬁgﬁ dat a
require$ an inmage quality not so high as the MD da re,”
proxity server may transmt only the MPI data and jsqund informati ¢njby
separating the received data into NFDEEdhta, sound i rif o Bat£Br1988d ge
data. Simlarly, each of

REAL TIME COMMUNICATIONS OE l
MUSICAL TONE INFORMATION

This application is based on Japanese Patent
Applications No. 8-349939 filed on December 27, 1998 and No. 9-
059600 filed on March 13, 1997, the entire contents of which are

incorporated herein by reference.

BACKGROUND OF THE INVENTION
a) Field of the Invention

The present invention relates to data communications
technologies, and more particularly to real time data
communications technologies. A "real time" response to an event
is essentially simultaneous with the event itself. However, in
communications, because of time delay for transmission time,
signal synchronization, other necessary signal process or the
like, "real time" does not mean strictly simultaneous.
b) Description of the Related Art

As a standard specification for communications between
electronic musical instruments, a music instrumental digital
interface (MIDI) specification is known. Electronic musical
instruments equipped with interfaces of the MIDI specification
can communicate with each other by transferring MIDI data via a
MIDI cable.

For example, an electronic musical instrument
transmits MIDI data of a musical performance by a player, and

another musical instrument receives it to reproduce it. As one
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further
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the priority order of data and preferentially trangmit inportant dsté.
Specifically, while comrunications 11 s are congesjt ed—oenty—tnpor

data is

he M DI data, sound information and i nmage dat, -pe—separat ed
to transnit only necessary data. The congestedEPE%ﬁHWbﬁi ot

cations lines can be alleviated by transnittijng onl'y i nportant
(2) Data discrimnation The proxi tly squgfggawggeﬁeﬁnine

ajt

electronic musical instrument is played, another electronic
musical.instrument can be played in real time.

In a communications network interconnecting a
ﬁlurality of general computers, various types of data are
transferred. For example, live musical tone data or other MIDI
data can be transmitted from one computer, which once storéd the
data in its storage device such as a hard disk, vig the
communications network to another computer which stores the.
received data in its storage deviée. A general communications
network is, however, configured to perform only general data
communications, and is not configured to properly process MIDI
data.

| Specifically, although the MIDI specification allows
the "real time" communications to be performed between
electronic musical instruments, it is not.suitable for long
distance communications and communications via a number of
nodes. The general communications network is essentially
configured to provide services of long distance communications
and multiple-node communications, buf it does not take account
of "real time" communications between electronic musical
instruments.

Real time communications of musical information uses a
large amount of information per unit time, and the traffic of

the communications line becomes heavy. As compared to point-to-

point communications, point-to-multipoint communications of

musical tone data is more likely to make the traffic of



transmtted during this period, and during a.later period_the.. data-net,
important is transmtted. Although this nmethod does @oh; Quce it e t@tél
data anount, the data anount transmitted during each |pgfied-ean be . i
reduced. For exanple, loss of a key-off eventi ig a§fat
as conpared to a |loss of a key-on even Ther ef or e, the;keyﬁb fe bv%nf as
a hi gher inportance degree of data. Th 5roxity server |may..separ.ate-tih

recei ved packet into a key-off event and other data tio first transmt tlhe
key-of f event t hen .t.,rans t he her_ da H—a—packet”
cont a nSATREREAE LHEE Rearvs ey st pet¥ wrazricTor

communications lines generates a transmission delay and hinders

a real time musical performance.

SUMMARY OF THE INVENTION

It is an object of the present invention to prdvide
technologies of musical tone data communications capable of a
real time musical performance at multiple nodes.

It is another object of the present invention to
provide technologies of data communications capable of avoiding
a heavy traffic of communications lines.

According to one aspect of the present
invgntion, there is provided a musical tone data
communications system, comprising: transmitting means
for transmitting inputted MIDI data in real time over a
communication network.

"According to another aspect of the present invention,
there is provided a data communications system comprising:
receiving means for receiving data; access checking means for
checking the number of communiéations lines accessed externally;
and transmitting means capable of reducing the amount of data
received by the receiving means in accordance with the number of
communications lines accessed externally, and transmitting.the
réduéed data to the communications lines accessed externally.

If the number of accessed communications lines is

large, the amount of received data is reduced to thereby
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accessed communications lines is small, it is not always
necessary to reduce the data amount.

According to a further aspect of the present
invention, there is provided a communication systeﬁ having a
plurality of communications apparatuses each having receiving
means and transmitting means, wherein: the receiving means of
the plurality of communications apparatuses receive the same
data; the transmitting means of the plurality of communications
apparatuses can reduce the amount of data received by the
receiving means and can transmit the reduced data; and the data
reduced by one of the communications apparatuses is different
from the data reduced by another of the communications
apparatuses.

Since the data reduced by one and another of
communications apparatuses is different, the quality of data
transmitted from each communication apparatus is different. For
example, the type or reduction factor of the reduced data may be
made different at each communication apparatus. Therefore, a
user can obtain data of a desired quality by accessing a proper
communication apparatus.

Accofding to still another aspect of the invention,
there is provided a musical tone data communications method
comprising the steps of: (a) transmitting MIDI data over a
communications network; and (b) receiving the transmitted MIDI

data and supplying the received MIDI data to a tone generator in
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transmt data at a low resolution to a user. For exanpl§ ﬁﬂhﬁWFWEWSQuHﬁ.

vol une i ncreases by one step as the tinme | apses, the d at a | ow

resolution increasing the sound volume by two steps isitransgift@dgod
hal ve the data anmount. The resol ution y be |l owered n thnly for the_J
sound vol ume but also for other contTak data (data supﬁli e--f-rom"

controllers) such as a pitch event and an after-touch gvent. Different .
resolutions nay be set in accordance with the type of controller to | ower
the totareake8HM@tion of a plurality of control data sets.

MIDI data can be transmitted to a number of nodes by
using a communications network. At each node, the MIDI data is
reprodﬁced in real time to generate musical tones.

According to still another aspect of the invention,
there 1is provided a musical tone data communications method
comprising the steps of: (a) transmitting MIDI data; and (b)
transmitting recovery data after the MIDI data is transmitted,
the recovery data indicating a continuation of transmission of
the MIDI data. |

If there is no communications error, transmitted MIDi
data_can be correctly received at a partner communications
apparatus. If there is a communications error, transmitted MIDI
data cannot be correctly received at a partner communications
apparatus. Even in such a case, the communication error can bé

remedied by transmitting the recovery data.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a schematic diagram showing a musical tone
data communications network.

Fig. 2 is a block diagram showing the hardware
structure of an encoder and a home computer.

Fig. 3 is a timing chart illustrating a method of
dealing with MIDI data communications errors.

Fig. 4 shows the format of a communications packet.

Fig. 5 1s a flow chart illustrating the operation of a



(4) Time resolution setting The recovery data is periodically
transmtted. Therefore, the proxity Sserver nmay proIong'bhe- od..of
transnmtting recovery data in order to reduce the data ampuntiiNTHeRET
transm ssion rate of imge data nay be | owered. For éxanpre “erght- ﬁ mes
per second may be |owered to four frane per second ;o redu&eqthg

anount . Next, the proxity serder will be descrlbed ‘I’he":’8
structure of the proxity server is sinmlar to that of; the- CGWQULEL"Sthﬂ
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requi red.

Figs. 6A and 6B are flow charts 1llustrating the
operation of an interrupt process to be performed by the
encoder, the flow chart of Fig. 6A illustrating a transmission
process of recovery key data and the flow chart of Fig. 6B
illustrating a transmission process of recovery tone generator
setting data.

Fig. 7 is a flow chart illustrating the operation of a
reception process to be performed by a home computer.

Fig. 8 is a flow chart illustrating the details of an
.event process at Step SD6 of Fig. 7.

Fig. 9 is a flow chart illustrating the operation of
an interrupt process to be performed by a home computer.

| Fig. 10 is a diagram showing the structure of a memory
of a proxity server.

Fig. 11 is a graph showing the relationship between
the number of accesses and a thinning index.

Fig. 12 is a flow chart illustrating the operation of
a process to be perfbrmed by a proxity server when a user
accesses the proxity server.

Fig. 13 is a flow chart illustrating the operation of
a process to be performed by a proxity server when a user
releases an access to the proxity server.

Fig. 14 is a flow chart illustrating the operation of

a process to be performed by a proxity server when it receives

data from a main server.



Fig. 10 shows the structure of a RAM of the proxity |s@EwertiiZiShomEl

Fig. 1. RAM of each of a plurality of proxijty-servers™12d, ] 12b,
12c,... stores the following data. (1) The nunber of QUr benk-aceagsas:t 51
- 30 - The nunber 51 of current accesses ils |t hé “huhber ofi l
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Fig. 15 is a flow chart illustrating the operation of
a process to be performed by a proxity server when it thins
recovery data.

Fig. 16 is a flow chart illustrating the operation of
a process to be performed by a proxity server when it
preferentially transmits key-off event data.

Fig. 17 is a flow chart illustrating the operation of
a process té be performed by a proxity server when it transfers
data by deleting image data.

Fig. 18 is a flow chart illustrating the operation of
a process to be performed by a proxity server when it transfers

data by lowering a resolution of the data.

DETATLED DESCRIPTION OF THE PREFERRED EMBODIMENTS

Fig. 1 shows a musical tone data communications
network.

A concert hall 1 is installed with a MIDI musical
instrument 2, a camera 4, encoders 3 and 5, and a rooter 6. A
player plays the MIDI musical instrument 2 in the concert hall
1. The MIDI musical instrument 2 is an electronic musical
instrument having a MIDI interface, generates MIDI data in real
time in accordance with the performance by a player, and
supplies it to the encoder 3. The encoder 3 transmits each
packet of MIDI data of a predetermined format in real time to
the Internet via the rooter 6. The data format will be later

described with reference to Fig. 4.



with tinme. The access nunber is initially set to "0", 5 |ncn Ses;
nunber of accessing users increases, and decreases ag the nunber ei - w
accessi ng users decreases. (2) CNerfIOM/fIag 52 P aThe oxerfﬂo
flag 51 indicates whether the proxity erver s in an overfléw*s?aﬁ he
overflow flag 52 is initially set to™"£% whi ch neansi n6 overfi.ou.__ V%en t he
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it as image data to the encoder 5. The encoder 5 transmits each

packet of image data of a predetermined format to the Internet
via the rooter 6. A microphone 13 samples sounds of a vocal
(voice data), an acoustic musical instrument (for example a
piano), or an electric musical instrument, and supplies these
sample data to an encoder 14 as sound data. The encoder 14
transmits each packet of sound data of a predetermined format to
the Internet via the rooter 8. The data format will be later
described with reference to Fig. 4.

The rooter 6 transmits MIDI data and image data to the
Internet to be described hereinunder. Tﬁe data is supplied from
the rooter 6 to a main server 7 via a public telephone line or a
leased telephone line, and to a plurality of proxity servers
12a, 12bj, 12c¢,... and farther to a world wide web (WWW) servef
8 which is called a provider.

The proxity servers 12a, 12b, 12¢,... are hereinafter
called a proxity server 12 singularly or collectively. The
proxity server 12 functions to avoid the traffic congestion of
communications lines. The proxity server 12 controls the amount
of data supplied from the main server 7 in accordance with the
traffic conditions of communications.lines and supplies the
reduced data to the WWW server 8. For example, if the number of
users (lines) is large, it is judged that the communications
lines are congested, and the.data is thinned to reduce the data

amount and avoid the traffic congestion.



(3) Current thinning index: 53 The current ﬁhlnn aexw5$
currently set thinning index. This index indicates a: data" Teducti-on{ a so
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Table 1 Thi nni ng Thi nn1 Tret hod |ndex 0 T
All data is transmtted (O ) 1o ) —
A plurality of proxity servers 12a, 12b, 12c¢,... may

have different data reduction amounts or different data reducing
methods. The data reduction amount influences the sound and
image qualities. The larger the data reduction amount, the
lower the sound and image qualities.

Fog example, the proxity server 12a may limit the
number of accessible users to improve the sound and image
qualities, whereas another proxity server 12c may lower the.
sound and image qualities to increase the number of accessible
users. Such a function of the proxity server 12 can alleviate
.the traffic congestion of communications lines.

A user can access the Internet by connecting its home
computer 9 to the WWW server 8 to receive MIDI data and image
data in real time. The term "home computer"” used herein is
intended to mean any computer used for "home" concert as opposéd
to a remote concert hall. The home computer 9 has a display
device for the display of image data and an external or built-in
MIDI tone generator (sound source) for the generation of musical
tone signals. The MIDI tone generator geherates musical tone
signals in accordance with MIDI data, and supplies the tone
signals to a sound output device 11. The sound output device 11
has a D/A converter, an amplifier and a speaker to reproduce
sounds in accordance with the supplied tone signals. Sound data
is reproduced, converted from an analog form to an digital form,

. amplified by an amplifier, and reproduced as sounds from a

speaker. Sounds same as those produced in the concert hall 1
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can be reproduced from the sound output device 11 in real time.

If an external MIDI tone generator 10 1is used, the
home computer 9 makes the MIDI generator 10 generate musical
tone signals and the sound output device 11 reproduce sounds.

Since the MIDI data and sound data are more important
for a user than image data, the MIDI data and sound data are
processed with a priority over the image data. Although a user
does not feel uneasy about the image data with poor image
quality and smaller frame number, sound information and musical
tone information of MIDI data is required to have a high
-quality.

Any user can listen to a musical performance in real
time by connecting the home computer 9 to the Internet while
looking at each scene of the concert hall 1 on the display
device at home without going to the concert hall 1. A number éf
users can enjoy at home the musical performance played in the
remote concert hall. MIDI data is transmitted from the concert
hall 1 to each user so that each user can share a situation of
the concert hall 1 as if the player is playing the electronic
musical instrument at user home.

The promoter of a concert determines a prescribed
number of the concert and sells tickets to users. Tickets may
have ranks such as rank A (special seat), rank B (ordinary seat)
and rank C (gallery). For example, a user with a rank A ticket
can access the proxity server 12a for the reception of high

quality sound and image information, a user with a rank B ticket
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can access the proxity server 12b for the reégp;;qghof sound and

image information with a reduced data amount, and a user with a
rank C ticket can access the proxity server 12c¢ for the.
reception of only sound information with a reduced data amount.

Since not live musical tone information but MIDI data
is transmitted over the Internet, the sound quality is not
degraded by noises. However, since long distance communications
via a number of communications sites is performed over the
Internet, the following method of dealing with communications
errors becomes necessary when data is transmitted from the
encoders 3 and 5 and when the data is received at the home
computer 9. For example, communications errors include data
change, data loss, data duplication, data sequence change and
the like.

Fig. 2 shows the hardware structure of the encoders é
and 5 and the home computer 9 which may be a general computer.

Connected to a bus 31 are an input device 26 such as
a keyboard and a mouse, a display device 27, a MIDI tone
generator 28, a communications interface 29 for connection to
the Internet, a MIDI interface 30, a RAM 21, a ROM 22, a CPU 23,
and an external storage device 25.

Various instructions can be entered from the input
device 26. In the home computer 9, the display device 27
displays each scene of a concert hall, and the MIDI tone
generator 28 generates musical tone signals 1n accordance with

received MIDI data and transmits them to an external circuitry.



be used as one thinning index. (4) Allowable access nunher.. .54
The all owabl e access nunber 54 is the maxi mum nunber of USErS tHT SHERT
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transferring MIDI data and image data to and from the Internet.
The MIDI interface 30 is used for transferring MIDI data to and
from an external circuitry.

The external storage device 25 may be a hard disk
drive, a floppy disk drive, a CD-ROM drive, a magneto-optical
disk drive or the like and may store therein MIDI data, image
data, computer programs and the like.

ROM 22 may store therein computer programs, various
parameters and the like. RAM 21 has a key-on buffer 2la and a
tone generator setting buffer 21b. The key-on buffer 2la stores
a key-on event contained in MIDI data, and the tone generator
setting buffer 21b stores tone generator setting data contained
in MIDI data.

RAM 21 has also working areas such as buffers and
registers to copy and store data in ROM 22 and the external
storage device 25. In accordance with computer programs stored
in ROM 22 or RAM 21, CPU 23 performs various calculations and
signal processing. CPU 23 can fetch timing information from a
timer 24.

The external storage device 25 may be a hard disk
drive (HDD). HDD 25 may store therein various data such as
application program data and MIDI data. If a necessary
application program is stored not in ROM 22 but in a hard disk
loaded in HDD 25, this program is read into RAM 21 so that CPU

23 can run this application program in the similar manner as if
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the program 1s stored in ROM 22. 1In this caée. addition,

version-up and the like of an application program become easy.
The external storage device 25 includes HDD and a CD-ROM
(compact-disk -~ read-only-memory) drive which can read various
data such as application programs stored in a CD-ROM. The read
data such as an application program is stored in a hard disk
loaded in HDD. Installation, version-up and the like of an
application program become easy. Other types of drives such as
a floppy disk drive, a magneto-optical (MO) disk drive may be
used as the external storage device 25.

The communications interface 29 is connected to a
communications network 32 such as the Internet, a local area
network (LAN) and a'telephone line, and via the communications
network 32 to a server computer 33. If application programs and
data are not stored in a hard ﬁisk loaded in HDD 25, these |
programs and data can be downloaded from the server computer 33.
In this case, a client such as the encoder 3, 5 and home
computer 9 transmits a command for downloading an application
program or data to the server computer 33 via the communications
interface 29 and communications network 32. Upon reception of
this command, the server computer 33 supplies the requested
application program or data to the client via the communications
network 32 which client receives it via the communications
Interface 29 and stores it in a hard disk loaded in HDD 25.

This embodiment may be reduced into practice by :a

commercially avallable personal computer installed with
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the embodiment. The application programs and various data may
be supplied to a user in the form of a storage medium such as a
CD-ROM and a floppy disk which the personal computer can read.
If the personal computer is connected to the communications
network such as the Internet, a LAN and a telephone line; the
application programs and various data may be supplied to the
personal computer via the communications network.

Fig. 3 is a diagram illustrating a method of dealing
with communications errors of MIDI data, indicating a key-on
.event at a high level and a key-off event at a low level by way
of example.

In this example, a key-on event is transmitted at a
timing tl and a key-off event is transmitted at a timing t4.

The key-on event transmitted at the timing tl may be lost in
some case by communications errors. In such a case, the home
computer 9 on the reception side cannot receive. the key-on event
and receives only the key-off event so that a correct musical
performance cannot be reproduced. The reception of only the
key-off event without the key-on event will not occur according
to the musical performance rule.

| In order to avoid such a case, during the period after
the transmission of the key-on event at the timing tl and before
the transmission of the key-off event at the timing t4, recovery
key data is transmitted perliodically at a predetermined time

interval, in this example, at timings t2 and t3.
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server and this seryge ir3c0veLE! QWy08n hBkS is confirmatlon data- w£ilh

et st e

—
notifies the reception side of a continuation of a key on state.

Even 1f the key-on event cannot be received at the timing ti1,
the key-on event is enabled when the recovery key data is
received at the timing t2 although there is some delay from the
timing tl. Similarly, even if the key-on event cannot be
received both at the timings tl and t2, it is enabled at the
timing t3 when the recovery dat; is received.

Generally, a musical tone signal attenuates with time.
It is therefore preferablé to transmit the recovery key data
with the information of a lowered velocity (sound volume)
corresponding to the time lapse. The velocity information is
always contained in the key-on event and transmitted together
with the key-on event. In this example, key-on events (recovery
key data)-with gradually lowered velocities in the order of
timings tl, t2 and t3 are transmitted.

A communications error of a key-on event can therefore
be remedied by the recovery key data. A recovery method to be
used when the Key-off event at the timing t4 is lost will be
described next.

It is possible to transmit key-off recovery data after
the key-off event, similar to the recovery method for the key-on
event. However, the time duration of a key-off is much longer
than that of a key-on of each key of the keyboard. If the

‘recovery key data is transmitted after the key—off event until

the next key-on event occurs, the amount of this recovery key



33 access is automatically switched to the proxity server indicated by
the next candidate proxity server address. Fig. 12 is a flow
chart illustrating the operation of the proxity server—when-a.user
accesses it. At Step SGL, when an access f riom ;chuﬁﬁgf ,
y
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detected, the processes at Step S& and gollomnng Stéps areperf-orae
accessing the proxity server, a user C ah%-obt ai n 16 FER 1998
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data becomes bulky.

The recovery key data for the key-on event is
transmitted during the period after the key-on timing tl and
before the key-off timing t4, and is not transmitted after the
key-off timing t4. That the recovery key data is not
transmitted means that a key-off event has already occurred.
Therefore, if the home computer 9 cannot receive the key-off
event at the timing t4 but can detect that the recovery key data
is not periodically transmitted, it is judged that the key state
is presently a key-off.

If the recovery key data cannot be received
periodically during the key-on, the home computer 9 can judge
that there was a communications error, and enables the key-off
so that a false continuation of sound reproduction can be
avoided. This judgement is made by referring to the key-on
buffer 2la shown in Fig. 2, and the details thereof will be
later described with reference to a flow chart.

Similar to the key-on and key-off recovery, recovery
tone generator setting data for recovering lost tone generator
setting data can be obtained by referring to the tone generator
setting buffer 21b shown in Fig. 2.

Fig. 4 shows the format of a communications packet. A
communications packet is transmitted from the encoder 3, 5 shown
in Fig. 1 of received by the personal computer 9 shown in Fig.
1.

The packet is constituted of a header field 41 and a



M DI data, sound information and i nmage dat a. . At Step S&, it is
checked whether the overflow flag 52 (Fig. 10) is "0" or "1". If the

overflow flag is "1", it means that the access nunberwﬁsmLangLwLQnglpe
al | owabl e access nunber, and the flow advances to Step RSEBLLEENT shepr M
Step SG6, the access is switched to the:L ext candi dat{e jproxtt-y--ser.\Vel,

i ndi cat ed by the next candidate proxity=<sérver addreqs§57qg§}g% Jég.i !
Nanel y, the user access is automatically switched toithe nExtEHBBty |

server. AfafalRUlA 42! NOrhSShe2gELSELELS NP @gﬁ%apﬁg*éé-y-- lése&rec{.{;mlgf} &fo
proxity server 1s also overtlow ng, the second next
words (one word is 16 bits), a data ID 44 of four worde ~a
sequence number 45 of four words, time data 46 of four words,
and an event data length 47 of two words.

The checksums 43 are representative values of all data
in the header field 41 excepting the checksums and in the data
field 42. The transmitting side calculates these representative
values and transmits a packet added with the -checksums 43. The
receiving side recalculates the representative values of data in
the packet and checks whether the recalculated representative
.values are coincide with the transmitted checksums 43. If
coincident, it is judged that there is no communications error.

The data ID 44 is a number identifying the type of the
data field 42. The numbers "0", "1" and "2" indicate MIDI data
and the number "3" indicates image data. The number "O"
indicates real event data (ordinary MIDI data), the number "1"
indicates the recovery key data (Fig. 3), and the number "2"
indicates the recovery tone generator setting data.

The sequence number 45 is a number assigned to each
packet in the sequential order. By checking the sequence number
45, the receiving side can recover or reorder the packets even
if the order of packets is changed by communications errors.

The time data 46 indicates a reproduction time
representing 1 ms by one bit. Since this data 48 has four
words, the time information of 100 hours or longer can be given.

Using this time information 486 ailows-a simultaneous session of



proxity server is accessed. In this manner, if the accessed..proxity server

is congested, the access is automatically sw tched to thi€ proxity sserver

not congested. After the access is switched to another proxity-sesrwéh, !the

first accessed proxity server termnates its operation.; ., ... Ifli
is judged at Step S& that the overflo 8flag is "0", it me&hSEBnEPBt he
access nunber of this proxity server'iﬁL

nunber,

it

a3 o g

Smal | er than jthe_allowabl e _agcéss
and the fl ow advances ;

a plurality of concert halls. A simultaneous musical

performance can be listened at home by assigning the time
information 46 as a musical performance time at each concert
hall and providing synchronization between a plurality of
concert halls. Although the time information 46 is preferably
an absolute time, it may be a relative time commonly used by all
concert halls.

The event data length 47 indicates the length of data
in the data field 42.

The data field 42 contains real data 48 which is MIDI

.data or image data. The MIDI data contains the recovery key

data and recovery tone generator setting data.

A high communications speed is preferable, for
example, 64 K bits/s (ISDN). The data length of one packet is
not limited. It is preferably about 1 K bytes or 512 bytes frém
the viewpoint of communications efficiency.

Fig. 5 is a flow chart illustrating the operation of a
transmission process to be execﬁted by the encoder 3.

At Step SAl, MIDI data is received from the MIDI
musical instrument 2. At Step SA2, the received data is
buffered in RAM 21.

At Step SA3, the type of an event of the received data
is checked. The type of an event includés a key-on event, a
key-off event and a tone generator setting data event. If the
type 1s key-on, the flow advances to Step SA8 whereat the key-on

event is registered in the key-on buffer 2l1a (Fig. 2) to



to Step SG3. : At Step SG3, the current access nunber 51 (Fig. 10)
is increnented by 1. The access nunber 51 is the nunber of users

currently accessing the proxity server. Each time am-
permtted, the proxity server increnments the acceésfﬂ0n§§

Next, with reference to the table (HlJléjJ i ndi cated by the tabl nunber
56 (Flg 10), the thinning index 16 FED 1998

user is

thereafter follow Step SAT7.

If the type is key-off, the flow é;vances to Step SA4
whereat the key-on buffer 2la is searched. If there is the same
key code (sound pitch), the corresponding key-on event is
deleted from the key-on buffer 2la to thereafter follow Step
SAT. |

If the type is tone generator setting data, the flow
advances to Step SAS5 whereat the tone generator setting data is
registered in the tone generator setting buffer 21b (Fig. 2) to
thereafter follow Step SA7. The tone generator setting data
-includes program change data, control data, exclusive message
data, and the 1like.

At Step SA7, the received MIDI data is added with, as
shown in Fig. 4, checksums 43, a data ID (No. 0) 44 indicating
real event data, a sequence number 45, a time data 46 of the .
timer 24 - (Fig. 2) and an event length 47. In this case, a
plurality of events of the same type generated at generally the
same time may be collected and configured into one packet to be
transmitted. After Step SA7, the transmission process is
terminated;

By using the same process, the encoder 4 transmits
image data. 1In this case, the data ID 44 is No. 3.

Figs. 6A and 6B are flow charts 1llustrating the
interrupt process to be executed by the encoder 3. This
intefrupt process 1s performed at a predetermined interval in-

response to the timing supplied from the timer 24. For example,



corresponding to the current access nunber 51 is obtained and witten in
the menory as the current thinning index 53. |If the _obtained thlnnlng

index is the sane as the previously used one, the i
onitted. As the access nunber becomes |arge, the thjnping

| arge thinning ratio is selected. At Step S, '|t'|s chdcked
whet her the current access number 5T 22 Same as the aﬁldﬁhﬁﬁé ﬁﬁ@eg
nunber 54 (Fig. 10). |If sane, the flow advances tosStEp SGb mhereat tihe

overfl ow fl "

nor e
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Fig. 6A is a flow chart illustrating the transmission
process of recovery key data.

At Step SB1l, the key-on buffer 21la (Fig. 2) is
searched. At Step SB2, the key-on event data in the key-on
buffer 2la is packeted as shown in Fig. 4 and transmitted as the
recovery key data. 1In this case, a velocity (sound volume)
lower than that contained in the key-on event data stored in the
key-on buffer 2la is set to the recovery key data, the velocity
.being set lower by an amount corresponaing to the time lapse
from the start of the key-on event.

The data ID 44 in the packet is No. 1 indicating the
recovery key data. The sequence number 45 of this packet is the
same as that of the real event data (Fig. 5). After the
recovery key data is transmitted, the process before this -
interrupt process is resumed.

Fig. 6B is a flow chart illustrating the transmission
process for recovery tone generator data. A relatively low
precision of time is required for this transmission process so
that the process may be performed at an interval longer than
that of the recovery key data transmission process (Fig. 6A).

At Step SCl1, the tone generator setting buffer 21b
(Fig. 2) is searched. At Steps SC2, the event data in the tone
generafor setting buffer 21b is packeted as shown in Fig. 4 and

transmitted as the recovery tone generator setting information.



flag is maintained "0". Thereafter, the above operation by the proxity
server is term nated. Flg 13 is a flow chagtit Fs&%athgﬁLne
operation of the proxity server when a user rel eases Eté eS8HT SHEET
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The data ID 44 in the packet is No. 2 -indicating the

recovery tone generator setting data. The sequence number 45 of
this packet is the same as those of the real event data (Fig. 5)
and recovery key data (Fig. 8A). After the recovery tone
generator setting data is transmitted, the process before this
interrupt process is resumed.

Fig. 7 is a flow chart illustrating the reception
process to be executed by the home computer 9.

At Step SD1, data on the Internet is received. At
Step SD2, the checksums 43 (Fig. 4) in the received packet are
.checked. If not coincident, there is a data error or errors.

At Step SD3 it is checked whether the check result of
the checksums is normal or error. If error, it means that the
data in the packet has an error or errors so that the flow
advances to Step SD9 to terminate the process without performiﬁg
any operation. Not performing any operation and discarding the
data having less reliability is effective because false sound
reproduction and setting are not performed.

If the checksums are normal, the data in the packet is
reliable so that the flow advances to Step SD4 whereat the
sequence number 45 (Fig. 4) in the packet is checked. In normal
éommunications, the sequence number 45 increases each time a
packet is received. However, the order of sequence numbers of-
received packets changes if there is a communications error or
errors.

It is checked at Step SD5 whether the received data



At Step SH2, the current access nunber 51 (Fig. 10( is{decr
Each tine an access release by a user is detected, th?’pﬂg;
decrenents the access nunmber 51 by 1. Next,; with re

the table (Fig. 11) indicated by the table nunber 56§(Higqé;p§@ .
thinning index corresponding to the current access nqnder 51 1's obtfai
and witten in the nenory as the curréﬁt‘thinning i ndex53-t+f-t-he——

ned

obtained thinning index is the sane as the previouslyiused one, the wijte

OperatiO%aga¥h%ec%g%%%%dSeé%ehg% Atk HH”QSE the current time at the

home computer 9 is the same as or later than the reproduction
time 46 (Fig. 4). In the simultaneous session of a plurality of
concert halls, there may be a concert hall whose time data 48 is
still not the reproduction time. If the current time becomes
the same as the time data 46, one of the above check conditions
is satisfied.

If the curfent time is before the reproduction time
48, the flow advances to Step SD10 whereat the received data is

buffered in RAM for the preparation of a later process at the

.correct timing. After Step SD10, the reception process is

terminated.

If it is necessary to reproduce the received data, the
flow advances to Step SD6 whereat an event process is performed.
The event process is performed for MIDI data and image data, tﬁe
details thereof being later described with reference to the flow
chart of Fig.-8.

At Step SD7, the sequence number is counted up. At
Step SD8, it is checked whethef there is data buffered in the
buffer at Step SD10, the data having the correct sequence number
45, and whether the current time at the home computer 9 being
the same as or later than the reproduction time 486.

If there is no data to be reproduced, the reception
process is terminated, whereas if there is data to be
reproduced, the flow returns to Step SD8 to perform the above

processes at Steps SD6 and SD7. The received data whose order



becomes small, the thinning index having a snall thinning ratio is

sel ect ed. At Step SH3, it is checked whether rthe- overﬁkomr#%ag
52 (Fig. 10) is "1". If the overflow flag is "1", the fliow- ad"”g§§:§5
Step SH4 to set the overflow flag to "0" so as to periit a new access] |{lf

the overflow flag is "0", it is maintained "0". Thereafter;~ e %g%ye
operation by the proxity server is terdd mat ed. -+ The overtl w |
flag may not be checked at Step SH3, and the overflom/flag b &--get— 1
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operation
in the above manner. If the buffer has no data to be

reproduced, the reception process is terminated.

If data of a predetermined amount or more is stored in
the buffef,-it is judged that the data having the sequence
number to be next processed was lost, the process for this data
is skipped, and the process for the data having the next
sequence number is performed.

Fig. 8 is a flow chart illustrating the detailed
operation of the event process at Sep SD6 of Fig. 7.

At Step SEi. the nﬁmber of the data ID 44 (Fig. 4) is
éhecked. If the number is "0", it heans real event data and the
flow advances to Step SE2 whereat the type of the event is
checked. The type of an event includes a key-on event, a Key-
off event and a tone generator setting data event.

If the type of the event is key-on, the flow advances
to Step SE3 whereas the key-on event is registered in the key-on
buffer 2la (Fig. 2) and transferred to the tone generator. Upon
reception of the key-on event, the tone generator performs a
process of starting sound reproduction. Thereafter, the process
returns to Step SD7 shown in Fig. 7.

If the type of the event is key-off, the flow advances
to Step SE4 whereat the key-on buffer 21 is searched. If there
1s the same key code (sound pitch), the key-0n event in the key-
on buffer 2la is deleted, and the key-off event is transferred

to the tone generator. Upon reception of the key-off event, the



equi valent to the above can be realized. Fig. 14 is a flow chart

illustrating the operation of the proxity server when it receives data

fromthe main server. At Step SII, the proxi ﬂ/ﬁ" ''''' BT Teceiy
data in the packet formfromthe main server 7 (Fig. 1).. ﬂqﬁgmkﬁﬁfb es
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tone generator performs a process of stopping %RHQEMMM_ h
reproduction. Thereafter, the process returns to Step SD7M;£;;H:
in Fig. 7.

If the type of the event is tone generator setting
data, the flow advances to Step SE5 whereat the tone generator
setting data is registered in the tone generator setting buffer
21b (Fig. 2) and transferred to the tone generator. Upon
reception of the tone generator setting data, the tone generator
sets a tone color, a sound volume and the like. Thereafter, the
process returns to Step SD7 shown in Figi 7.

If the number of the data ID is "1", it means the
received data is recovery key data, and the flow advances to
Step SE6 whereat the recovery key data is compared with the
corresponding key-on event in the key-on buffer 21la and
different points between them are used as é new key-on event
which is registered in the key-on buffer 2l1a and transferred to
the tone generator. In this manner, a key-on event lost by a
communications error can be recovered.

At Step SE7, a reception of the recovery key data is
registered. This registration allows to confirm the key-on
state until the recovery key data is not periodically
transmitted after the key-off. If the recovery key data is not
periodically transmitted even if a key-on event is present in
the key-on buffer, it means that the key-off event was lost.

Thereafter, the process returns to Step SD7 shown in Fig. 7.

If the number of the data ID is "2", it means that the



I nformati on and i mage data. The proxity server receives data not thinned.
A plurality of proxity servers all receive the same data. - At
Step SI2, in accordance with the current thinning index aSREFLg- w@%”
thinning method (state) is deternined. For exanple, if the thi-aacaf itigex
is "0", the data is not thinned. At Step SI3, in accaordance |

|

with the determined thinning nethod, “t&& predeterm ned dath iC&életeng |

fromthe data field 42 (Fig. 4) of the received packet. | i..___ At Step
h : e S i
Sl4, the ?Qgg 3ggsdé a Pgt@bégn éﬁ%ﬁg£§¥ugét€ing data, and-the flow /

advances to Step SE8 whereat the recovery tone generator setting
data is compared with the corresponding tone generator setting
data in the tone generator setting buffer 21b and different
points between them are used as a new tone generator setting
data event which is registered in the tone generator setting
buffer 21b and transferred to the tone generator. In this
manner, a tone generator setting data lost by a communications
error can be recovered. Thereafter, the process returns to Step
SD7 shown in Fig. 7.

If the number of the data ID is "3", it means that the
received data is image data, and the flow advances to Step SE9
whereat a process of displaying the image data on the display
device is performed. The image data is processed with a lower
priority than the MIDI data. Basically, a display image is
processed in the unit of one frame. In order to give the MIDI
data a priority over the.image data, the display image may be a
still image. Thereafter, the process returns to Step SD7 shown
in Fig. 7. If the number of the data ID is "4", it means that
the received data is sound data, and the flow advances to Step
SE10 whereat a process of reproducing the sound data is
performed.

Fig. 9 is a flow chart illustrating the operation of
an interrupt process to be executed by the home computer 9.

This interrupt process is performed at a predetermined interval

in response to the timing supplied from the timer 24. For



like in the packet header field 41 (Fig. 4) are renewed }g~natch t he dat

whose predeterm ned data was del et ed. At Step 54115,, th"“E"‘,r,e ey
packet is transmtted to the WWserver 8 (Fig. 1). The;VWWMséLygf? f
receives the predetermned thinned data. Al the prOXItN ervers receF7 g
the sane.data fromthe main server 7 n%é%perforn1d|fferenu fili ppp
operations to transfer data to the WW&%erver. The abovelprocesses

proxity server are thereafter termnated. - Fig. 15 |s a fFth%l
chart illustr t|n th eration of the proxity s t he
Fecovery SEATE I maie AAHRTEAP QRrRSeS S dde P&ga’°¥§eﬁ 4 g SR as 1
reset to

100 to 200 us.

At Step SF1, the key-on buffer 2l1a (Fig. 2) is
searched. At Step SF2, of key;on events stored in the key-on
buffer 2l1la (Fig. 2), the key-on event to which recovery key.data
is not transmitted for a predetermined period is deleted, and a
key-off event is transferred to the tone generator. After the
key-off event is transferred, the process returns to the process
which was executed before this interrupt process. The

predetermined period may be a time duration sufficient for

.receiving the recovery key data at least twice.

With the above recovery process, a false continuation

of sound reproduction can be avoided even if a key-off event is

lost by a communications error. The judgement that recovery key
data is not received for the predetermined period becomes

possible because the reception of recovery data is registered at

Step SE7 in Fig. 8.

Since the recovery key data and recovery tone
generator setting data (hereinafter, both the data are
collectively called recovery data) are transmitted, a proper
recovery is ensured even if there is data change or data loss.

Next, a method of alleviating the traffic congestion
of communications lines will be described. For the
communications of musical performance data and recovery data, a
fairly large amount of data flows on a communications line of

the network. The number of users accessing the server at the

a
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same time for attending the music concert is also very large.

Under such circumstances, smooth reproduction of a

musical performance by the home computer 9 of each user may

become unable in some cases. In order to alleviate the

congestion of communications lines, each of a plurality of

proxity servers 12 shown in Fig. 1 reduces the data amount.in

accordance with the congestion degree of communications lines.

If the data amount is reduced, the sound quality or

image quality is lowered. In this connection,

server 12 has a data reduction factor, data reduction method,

eac

h proxity

.and the number of accessible users, specific to the proxity

server 12.

If the number of users accessing the proxity server

is small, the proxity server does not reduce the data amount,

whereas if the number of-accessing users becomes large, the

12

proxity server reduces the data amount and transmits the reduced

data.

The following methods may be used for reducing the

data amount.

(1) Data separation

The proxity server receives the musical tone data

(MIDI data), image data and sound information (audio data).

image data requires an image quality not so high as the MIDI

data. 'Therefore, the proxity server may transmit only the MIDI

The

data and sound information by separating the received data into

MIDI data, sound information and image data.

Similarly,

each of



of the data IDis "1" or "2", the received packet is recovery data. This
flow chart illustrates the operation of thinning recovery data, and if
data other than the recovery data is received, this ph@ﬁﬁSSNUS-teh Qated
i medi ately. When the recovery data is recelved t he +Iﬁm#advanges to Step
SJ2. At Step SJ2, it is checked whet her qhé val,ug_of the‘
recovertiner register is Iarger than TrE8t1ne desigqabed by*ﬁﬁéhfﬁhun I ng

i ndex. The recovertiner register shows a | apse tlmeF dfter. . the _previous
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further to transmit only necessary data. The congested traffic

of communications lines can be alleviated by transmitting only
important data.
(2) Data discrimination

The proxity server may determine the priority order of
data and preferentially transmit important data. Specifically,
while communications lines are congested, only important data is
transmitted during'this period, and during a later period the
data not important is transmitted. Although this method does
not reduce the total data amount, the data amount transmitted

during each period can be reduced.

For example, loss of a key-off event is a fatal error
as compared to a loss of a key-on event. Therefore, the key-off
event has a higher importance degree of data. The proxity
server may separate the received packet into a key-off event and
other data to first transmit the key-off event and then transmit
the other data.

If a packet contains both a key-on event and a ke&—off
event and the key-off event separafed from the packet is first
transmitted and then the key-on packet is transmitted, this
transmission order is not proper. 1In this case, therefore, both
the events are preferably not transmitted. Similarly, if there

is any discrepancy in preferential transmission, a necessary

countermeasure is required.

(3) Data resolution setting



If the value of the recovertiner register is larger than the tine

desi gnated by the thinning index, the flow advances to*fﬁ P8I 3 e

At Step SJ3, the received packet is transferred to th ’M%MESEFWEr zﬁﬁ
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Step SJ4, the recovertiner register is set to "0" to;jt rnlnaremthe~
processes. The recovertinmer register if counted up a pﬂ@¢e%epm

interval by an interrupt process. Thls—gnferrupt proceﬁs i's éﬁh&i@drat the
predetermned tine interval by the timer 24 shown in Flg Pt
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may transmit data at a low resolution to a user. For example,
if the sound volume increases by one step as the time lapses,
the data at a low resolution increasing the sound volume by two
steps is transmitted to halve the data amount. The resolution
may be lowered not only for the sound volume but also for other
control data (data supplied from controllers) such as a pitch
event and an after-touch event. Different resolutions may be
set in accordance with the type of controller to lower the total
resolution of a plurality of control data sets.
-(4) Time resolution setting

The recovery data is periodically transmitted.
Therefore, the proxity server may prolong the period of
transmitting recovery data in order to reduce the data amount.
The transmission rate of image data may be lowered. For
example, eight frames per second may be lowered to four frames
per second to reduce the data amount.

Next, the proxity server will be described. The
structure of the proxity server is similar to that of the
computer shown in Fig. 2. The tone generator 28 and MIDI
interface 30 are not necessarily required.

Fig. 10 shows the structure of a RAM of the proxity
server 12 shown in Fig. 1.

RAM of each of a plurality of proxity servers 12a,
12b, 1l2c¢,... stores the following data.

(1) The number of current accesses: 51



thinning index, it means that the predetermned tine does not
-38 - still Iapse and the flow advances to Step SJ5.§ .~ M“MMMALMSng

SJ5, all the data field of the received packet is dlscande g an By rth
header field is left. At Step SJ6, the packet constltUted of BRIy -the: |
header field is transferred to the wayéerver 8 to theraafterrggn@5§a.ei
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The number 51 of current accesses is “the- numbe¥moﬁ_mmj
users (communication lines) now accessing the proxity server and
changes with time. The access number is initially set to "0O",
increases as the number of accessing users increases, and
decreases as the number of accessing users decreases.

(2) Overflow flag: 52

The overflow flag 51 indicates whether the proxity
server is in an overflow state. The overflow flag 52 is
initially set to "0" which means no overflow. When the number
of users accessing the proxity server reaches an allowable
-access number 54 to be later described, the overflow flag 52 is
set to "1".

(3) Current thinning index: 53

The current thinning index 53 is a currently set
thinning index. This index indicates a data reduction (also
called data thinning hereinafter)-factor and a thinning method.
The thinning index 53 is initially set to "0" which means no

data thinning. Table 1 shows examples of the thinning indices.

Table 1
Thinning ' Thinning method
index
0 All data is transmitted
(no thinning)
1 - Every third recovery tone
. generator setting data
is transmitted
2 Every fourth recovery tone

generator setting data



above processes. In the above operation, the packet with only
the header field is transferred. Instead, the packet itself may not be

transferred in order to further reduce the data gm Hﬂ}kwhﬂﬂwifigmp se,
however, it is necessary to judge whether the padk Eﬁﬁ;miﬁ§ﬂ§%§§ﬁby
thinning or it is lost by a connunicgtggng error.f {If the packetiig |ost by

a communi cations error, it is necessary- to recover! itg mhgreas @f it is
del eted by thinning, it is wunnecessary to recover iit. ~ 1+ linstead
of counting up the value of the rF%og LB cod @ I ster-by-the-i-ntenrupt
process, the nunber of receptions ©of i

m Every third recovery key
data is transmitted

n Resolution of control data
is set to 1/2

n+l Resolution of control data
is set to 1/4

4 Image data is not transmitted

A combination of any ones of the thinning indices ma&
be uged as one thinning index.
(4) Allowable access number: 54

| The allowable access humber 54 1s the maximum nuﬁber

of users (communication lines) accessible to the proxity server
and may take any desired value. The allowable access number
corresponds to the maximum acéess capacity of the proxity
server.
(5) Allowable thinning index: S5

The allowable thinning index 55 is the maximum
allowable value of a thinning index allowed by the proxity
server. Preferably, the allowable thinning index is the

allowable maximum value of total thinning by each weighted
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received at the first and second tines is deleted ?nd t he packets"

only the header field are transferred, and for the récovéryfnggg ceived
at the third tinme, the packet wth both the header jahd data fields;
transferred. Wth this process, it i§ Adt necessary t'ocount p”thb al ue

recovery data fromthe main server may be counted. ﬁmh .QET“:h_ ree
receptions of recovery data fromthe main server,
h

of the recovertiner regi ster by the interrupt procéss e or der
;g_cig{rpl,rla%};ﬁ rOCﬁEREdt hsogegggrggfepugl?e thlnn ng 1n<rireex rar4 p éh\?o

a thinning ratio, and the larger the index, the larger the
thinning ratio. Each proxity server can determine its specific
allowable thinning index in accordance with the access number.
(6) Table number: 56

The table number 56 is the number of a table which
shows a correspondence between the access number and the
thinning index. Fig. 11 shows examples of characteristic curves
60a, 60b and 60c of three tables. Each table shows a
correspondence between the access number and the thinning index.
.It is preferable that the larger the access number, the larger
the access index and the larger the data reduction amount. The
characteristic curves 80a to B80c are not necessary to take a
continuous value, but may take a discrete value. The value of
the th;nning index does not always indicate the data reduction.
amount, so that it is not necessarily required to take a larger
'value as the access number increases. These tables are stored
in a memory (e.g., RAM).

A plurality of tables (e.g., three tables 80a to 80c)
are prepared, and the number of the table most suitable for the
proxity server is used as the table number 56.

(7) Next candidate proxity server address: 57

The next candidate proxity server address 57 is an
address of the next candidate proxity server of the proxity
server in concern when the latter overflows. When a user

accesses a proxity server and this server 1s overflowing, this



Conversely, if the data quality is to be inproved, the sequence
and time data 46 may be renewed. This additional data jTem
nmore reliably the data | ost by communication errors such=%

dat a change. Fig. 16 is a flow chart il lust a1|ng fﬁe operaplon
of the proxity server when it transmts3a key-of f eveptwith ey %ggor_ﬁty
over the key-on event. 33 A j

access 1s automatically switched to the proxity-server indicated
by the next candidate proxity server address.

Fig. 12 is a flow chart illustrating the operation of
the proxity server when a user accesses it.

At Step SGl, when an access from a user (client) is
detected, the processes at Step SG2 and following Steps are
performed. By accessing the proxity server, a user can obtain
MIDI data, sound information and image data.

At Step SG2, it is checked whether the overflow flag
52 (Fig. 10) is "O" or "1". If the overflow flag is "1", it
means that the access number is larger than the allowable access
number, and the flow advances to Step SG6.

At Step SG6, the access is switched to the next
candidate proxity server indicated by the next candidate proxity
server address 57 (Fig. 10). Namely, the user access is
automatically switched to the next proxity server. As a résult,
the user accesses this next proxity server. If the next
candidate proxity server is also overflowing, the second next
proxity server is accessed. In this manner, if the accessed
proxity server is congestéd, the access is automatically

. switched to the proxity server not congested. After the access
is switched fo another proxity server, the first accessed
proxity server terminates its operation.

If it is judged at Step SG2 that the overflow flag is
"0", it means that the access number of this proxity server is

smaller than the allowable access number, and the flow édvances



At Step SK1, the key-off event data is derived from the packet received
fromthe main server, and the flow advances to Step SK2W_If the packet

does not contain key-off event data, the whole receiiv i ET;j“

transferred to the WWserver 8. At Step éK%“_ %pg;ket }

having the data field containing only_the derived kéy of f event dat

gener at ed. At Step SK3, the33ewly generat ed patkeiEd 9998

transferred to t he WAV server 8. At Step SK4, the renalnen

packet m% ggé off event data being del eted isjtransterred h
?ﬁe f

server

ter terminate the above processe&. .Ln_the above
At Step SG3, the current access number 51 (Fig. 10) is

incremented by 1. The access number 51 is the number of users
currently accessing the proxity server. Each time an access
from a user is permitted, the proxity server increments the
access number 51 by 1.

Next, with reference to the table (Fig. 11) indicated
by the table number 56 (Fig. 10), the thinning index
corresponding to the current access number 51 is obtained and

written in the memory as the current thinning index 53. If the

.obtained thinning index is the same as the previously used one,

the write operation may be omitted. As the access number
becomes large, the thinning index having a large thinning ratie
is selected. |

At Step SG4, it is checked whether the current accese
number 51 is same as the allowable access number 54 (Fig. 10).
If same, the flow advances to Step SG5 whereat the overflow flag

52 is set to "1" so as not to increase the access number more

than the allowable access number. If not same, the overflow

flag is maintained "0". Thereafter, the above operation by the
proxity server is terminated.

Fig. 13 is a flow chart illustrating the operation of
the proxity server when a user releases its access.

At Step SH1l, when an access release by a user (client)

1s detected, the processes at Step SH2 and following Steps are

performed.

VWAV



processes, the data in the packet is separated into the key-off

event data

and other data, first at Step SK3 the key-off event datdg | -PA ¢
transferred, and then at Step SK4 the other data is transfeérréd:

al |

eren

A 1
..."“ﬁ

As the transfer timng at Step SK4 is del ayed fromthe tjr nsfer*t|n1hg
Step SK3, data can be transferred in a__di spersed manner, ghe?ﬁw%iﬁrﬁgg

i

congestion can be alleviated as conﬁaééd'to t he case mhe
transferred at the :

At Step SH2, the current access number “5i—{Eig

t he data!

10)

is

I g

\-a

decremented by 1. Each time an access release by a user

is

detected, the proxity server decrements the access number 51 by

1.

Next, with reference to the table (Fig. 11) indicated

by the table number 58 (Fig. 10), the thinning index
corresponding to the current access number 51 is obtaine

written in the memory as the current thinning index 53.

d and

If t

he

obtained thinning index is the same as the previously used one,

the write operation may be omitted. As the access numbe

r

‘becomes small, the thinning index having a small thinning ratio

is selected.

At Step SH3, it is checked whether the overflow flag

52 (Fig. 10) is "1". If the overflow flag is "1", the f
advances to Step SH4 to set the overflow flag to "0" so

permit a new access. If the overflow flag is "0", it is

low

as to

maintained "0". Thereafter, the above operation by the proxity

server is terminated.

The overflow flag may not be checked at Step SH3, and

the overflow flag is'set to "1" irrespective of the over
value of "1" or "O0". Also in this case, the operation

equivalent to the above can be realized.

flow

Fig. 14 is a flow chart illustrating the operation of

the proxity server when it receives data from the main s

erver.

At Step SI1, the proxity server receives data in the

packet form from the main server 7 (Fig. 1). The data includes
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sane tine. Fig. 17 is a flow chart |IIL§ﬁﬁaﬁpﬁﬁﬁf%§HEEf

operation of the proxity server when it transfers data by deletlng The

I mage

referring to the data ID 44 (Fig. 4). Lf. the value of t
the received packet is image data. This—=flow chart ill
operation of deleting inage data, and if data

received fromthe main server is imge data. This checkj
UL

dat a. "At Step SL1, it is checked whet hier
il reaFlzeﬁkéy

Aat..n Ir\|c"

ata T

trates the

musical tone data (inclusive of recovery data), sound
information and image data. The proxity server receives data
not thinned. A plurality of proxity servers all receive the
same data.

At Step SI2, in accordance with the current thinning
index 53 (Fig. 10), a thinning method (state) is determined.

For example, if the thinning index is "0", the data is not
thinned.

At Step SI3,.in accordance with the determined
thinning method, the predetermined data is deleted from the data
field 42 (Fig. 4) of the received packet.

At Step SI4, the checksums 43, data length 47 and the
like in the packet header field 41 (Fig. 4) are renewed to match
the data whose predetermined data was deleted.

At Step SIS,.the renewed packet is transmitted to thé
WWW server 8 (Fig. 1). The WWW server 8 receives the
predetermined thinned data. All the proxity servers receiving
the same data from the main server 7 may perform different
thinning operations to transfer data to the WWW server. The
above processes by the proxity server are thereafter terminated.

Fig. 15 is a flow chart illustrating the operation of
the proxity server when it thins the recovery data. When
recovery data is received, a recover_time register is reset to
"0", and thereafter it is incremented by 1 each time a
predetermined time lapses. The recover_timer register shows a

lapse time after the previous recovery data is received.




other than the inmage data is received, this process is termnated

SL2. At Step SL2, the data field of the received-pa Kéﬁt;’j’_{.ﬁg_j:;;,
del eted and only the header field is left. At Step SLS3, packet with oh
t he header field is transferred to the WWV server 8 to ih r eaftErl 1958 1
term nate the above processes. ~37TNsointhis ca el instead of }
transferring the packet wth only the header field, theipdﬁké?”?“§éTT“ﬁhy

not be transferred in order. to, further reduce the data anoynt,. .. . .
Fig. 18 is a fIOM/%Ea§Ye?I${%tr%ﬁi%§ ¢ &ﬁﬂﬂéﬁq{h?Qﬁthe packet recetved

from the main server 7 1s recovery data. This check is

i mredi ately. Wien the inmage data is received, the fIOM/zd%ggg o0 L BPT
ed-gacket i

performed by referring to the data ID 44 (Fig. 4). If the value
of the data ID is "1" or "2", the received packet is recovery
data. This flow chart illustrates the operation of thinning
recovery data, and if data other than the recovery data is
received, this process 1is terminated immediately. When the
recovery data is received, the flow advances to Step SJ2.

At Step SJ2, it is checked whether the value of the
recover_timer register is larger than the time designated by the
thinning index. The recover_timer register shows a lapse time
after the previoué recovery data is received. The time
designated by the thinning index corresponds to the period of
transmitting the recovery data.

If the value of the recover_timer register is 1arger'
than the time designated by the thinning index, the flow
advances to Step SJ3.

At Step SJ3, the received packet is transferred to the
WWW server 8., At Step SJ4, the recover_timer register is set to
"0" to terminate the above processes. The recover_timer
register is counted up at a predetermined time interval by an
interrupt process. This interrupt process is enabled at the
Predetermined time interval by the timer 24 shown in Fig. 2.

If it is judged at Step SJ2 that the value of the
recover_timer is not larger than the time designated by the

thinning index, 1t means that the predetermined time does not

~




the proxity server when it transfers data by | owering qgﬁipggﬁ;ytlggﬁ
At Step SML, data to be thinned is derived fromthe paccetﬂFﬁFEK&édft
the main server, and the flow advances to Step SM2. Thejdata to be i
i ncl udes control data such as volume data, pitch eveni patlh &f® 1998
after-touch event data. If - 41-

L

..2_8'_

still lapse, and the flow advances to Step SJ5.

At Step §SJ5, all the data field of the received
packet is discarded and only the header field is left. At Step
SJ6, the packet constituted of only the header field is
transferred to the WWW server 8 to thereafter terminate the
above processes.

In the above operation, the packet with only the
header field is transferred. Instead, the packet itself may not
be transferred in order to further reduce the data amount. In
this case, however, it is necessary to judge whether the packet
is deleted by thinning or it is lost by a communications error.
If the packet is lost by a communications error, it is necessary
to recover it, whereas if it is deleted by thinhing, it is
unnecessary to recover it.

Instead of cbunting up the value of the recover_timef
register by the interrupt process, the number of receptions of
recovery data from the main server may be counted. For example,
of three receptions of recovery data from the main server, the
recovery data received at the first and second times is deleted
and the packets with only the header field are transferred, and
for the recovery data reé¢eived at the third time, the packet
with both the header and data fields is transferred. With this
process, 1t is not necessary to count up the value of the
recover_timer register by the interrupt process.

In order to simplify the process, the sequence number

45 and time data 48 in the packet may not be renewed.

~—
=
2
>
(9]



t he packet does not contain data to be thinned, the wh ”_reeerved‘ t
is transferred to the WWVserver 8. At Step SMREPUAREMEATE 2 §
converted into values corresponding to a designated r PUTTbH”WFbr
exanple, if a resolution is 1/4, the data sets of the sg p@ahwvgh
packet are all nultiplied by 1/4 and the deci mal fractfi gns Qre cut of

At Step SMB, of the data sets having tHe Sane convertdd Lal-ver—onty-

data set is left in the packet and all other data sets] are del et ed. Thgj

resul tang @8%@% Yo AreEhE 8hE80gh1105 YWLSOYCimproved. the 'DEqfiehEe!

be thlnn

number 45 and time data 46 may be renewed. This additional data

renewal can recover more reliably the data lost by communication
errors such as data loss and data change.

Fig. 16 is a flow chart illustrating the operation of
the proxity server when it transmits a key-off event with a
priority over the key-on event.

At Step SK1, the key-off event data is derived from
the packet received from the main server, and the flow advances
to Step SK2. If the packet does not contain key-off event data,
.the whole received packet is trahsferred_to the WWW server 8.

| At Steb SK2, a new packet having the data field
coﬁtaining only the derived key-off event data is generated.

At Step SK3, the newly generated packet is transferred
to the WWW server 8. |

At Step SK4, the remaining packet with the.key¥off
event data being deleted is transferred to the WWW server 8 to
fhereafter terminate the above processes. In the ébove
processes, the data in the packet is separated into the key-off
event data and other data, first at Step SK3 the key-off event
data is preferentially transferred, and then at Step SK4 the
other data is transferred.

As the transfer timing at Step SK4 is delayed from the
transfer timing at Step SK3, data can be transferred in a
dispersed manner, the traffic congestion can be alleviated as

compared to the case where all the data is transferred at the



calculation, and only the data sets with the cal cul
be left 'to delete all other data sets. A
sets to be thinned may be provided with each type

at-t-on-result may

mﬂMéM4y%®p96ﬁcMIa

di fferent resol ution. I n the enbodi nent jegcn'bem"a ,i nusi cal
performance information (MDI data), zgénd data (aupdio déta) srcal
performance i mage (i mage data) in a co rt hall cah be- supprred*"T

nunber of users by using the Internet. A user can obtain MDI data and

I mage daggm time at hone wi thout going to

If the enco

bosigg

t heTTenpte concert hal
each of a plurality of concert halls

Fig. 17 is a flow chart illustrating the operation of
the proxity server when it transfers data by deleting the image

data.

At Step SL1, it is checked whether the packet received

from the main server is image data. This check is realized by

referring to the data ID 44 (Fig. 4). If the value of the data

ID is "3", the received packet is image data. This flow chart
illustrates the operation of deleting image data, and if data
other than the image data is received, this process is

terminated immediately. When the image data is received, the

flow advances to Step SL2.

At Step SL2, the data field of the received packet is

deleted and only the header field is left. At Step SL3, a
racket with only the header-field is transferred to the WWw
server 8 to thereafter terminate the above processes.

Also in this case, instead of transferring the packet
with only the header field, the packet itself may not be
transferred in order to further reduce the data amount.

Fig. 18 is a flow chart illustrating the operation of
the proxity server when it transfers data by lowering the
fesolution.

At Step SM1, data to be thinned is derived from the

packet received from the main server, and the flow advances to

Step SM2. The data to be thinned includes control data such as

volume data, pitch event data and after-touch event data. If
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plurality of concert halls becones possible. GRrmEnp SpEbtal ity
of proxity servers reduces the data anount in accord n% A h-t-he-nt
of accesses to the
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server, so that the traffic congestion can be allevi3ted. Wﬁ#Fﬁ%e
prOX|ty servers is increased, the - 4l
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the packet does not contain data to be thinnedi—the-wihole ™™
received packet is transferred to the WWW server 8.

At Step SM2, the data is converted into values
corresponding to a designated resolution. For example, if a
resolution is 1/4, the data sets of the same type in the packet
are all multiplied by 1/4 and the decimal fractions are cut off.

At Step SM3, of the data sets having the same
converted value, only one data set is left in the packet and all
other data sets are deleted. The resultant packet is
transferred to the WWW server.

The data to be thinned may be subjected to modulo
calculation, and only the data sets with the calculation result
of "0" may be left to delete all other data sets.

A plurality type of data sets to be thinned may be
provided with each typé being assigned a different resolution.

In the embodiment described above, musical performance
information (MIDI data), sound data (audio data) and musical
performance image (image data) in a concert hall can be supplied
to a number of users by using the Internet. A user can obtain
MIDI data and image data in real time at home without géing to
the remote concert hall.

If the encoder at each of a plurality of concert halls
édds time data to MIDI data and the like, a simultaneous session
by a plurality of concert halls becomes possible.

Each of a plurality of proxity servers reduces the

data amount in accordance with the number of accesses to the



traffic congestion can be alleviated w thout thinning-the.datamf—~t-hg
data is thinned, the traffic congestion can be all eviatpg seiiérili fiithe
nunber of proxity servers is small. | f the| data—amount i s

reduced, the sound quality and 1inmage quality are degrabed! kont BHog |

connection, each proxity server can select a data th nhiﬁd’féﬁi&’ nd

met hod nost suitable for the proxity $érver, and can| skt..the.desited

nunber of accessible users. The proxity server transmts

I nf or maty a o4 hiyd r gt d 8 ;-so-thrat—thi s
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I nf or mat’i on can on the screen | spl ay device of a hone
alleviated. If the number of proxity servers 1s increased, the

traffic congestion can be alleviated without thinning the data.
If the data is thinned, the traffic congestion can be alleviated
eveh if the number of proxity servers is small.

If the data amount is reduced, the sound quality and
image quality are degraded. In this connection, each proxity
server can select a data thinning ratio and method most suitable
for the proxity server, and can ;et the desired number of
accessible users.

The proxity server transmits ipformation on the data
thinning ratio and method to a user so that this information can
be displayed on the screen of the display device of a home
computer. For example, "Now, with lowered sound quality"”, "Now,
with only musical tone data" or the like can be displayed. This
display i1s preferably made when a user accesses the proxity
server. A user can access a desired proxity server by referring
to this display.

A mirror server is also used in the Internet.

However, this mirror server is different from the proxity server
of the embodiment in that all mirror servers perform the same
operation and supply the same data.

The embodiment is not limited only to the Internet,
but other communication systems may also be used, for example,
digital serial communications of IEEE1394 specifications,

communication satellites and the like.
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servers performthe same operation and supply the sane dat a.
The enbodinent is not l[imted
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tone data" or the like can be displayed. Tw %h‘dhlﬁfay b8

preferably made when a user accesses the proxity sleryVer A uUsef ean access

a desired proxity server by referring to this dlspﬂﬁ? - Almrror
is also used in the Internet. wever, this!njrricy F&er B ils

different fromthe proxity server of e enbodlnen; in that all _mjrrior
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with the preferred embodiments. The invention is not limited
only to the above embodiments. It is apparent that various
modifications, improvements, combinations, and the like can be

made by those skilled in the art.
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WHAT IS CLAIMED IS:
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1. A musical tone data communications system, comprising:
input means for inputting music data including MIDI
data;
packet means for packeting the music data; and
transmitting means for transmitting the packeted music

data over a communication network.

2. A musical tone data communication system according to
claim 1, further comprising:
music data generating means for generating the music

data representing a musical performance by a player.

3. A musical tone data communication system according to
claim 1, further comprising:
receiving means for receiving the packeted music data

on the communication network transmitted by said transmitting

means.

4, A musical tone data communication system according to
claim 3, further comprising:

unpacket means for returning the packeted music data t

the music data:; and

supply means for supplying the music data returned by

said unpacket means to tone signal generator means.

"#This Sheet Has Been Replaced
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5. A musical tone data communication system, comprising:

receiving means for receiving packeted music data
including MIDI data on a communication network;

unpacket means for returning the packeted music data
received by receiving means to the music data:; and

supply means for supplying the music data returned by

said unpacket means to tone signal generator means.

6. A musical tone data communication system according to
claim 5, wherein said tone signal generator means generates a
.tone signal in accordance with the music data supplied from said

supply means.

T. A musical tone data communication system, comprising:
music data tfansmitting means for transmitting music.
data including MIDI data to a communication network; and
recovery data transmitting means for transmitting
recovery data to the communication network after said music data
transmitting means has transmitted the music data, the recovery
data indicating that an instruction represented by the music dat

has not yet been finished.

8. A musical tone data communication system according to

claim 7, wherein said recovery data transmitting means

periodically transmits the recovery data. Ct
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communi cat i on network."2.° A nusical tone data C(ﬁTUﬂLg ,Lomoﬁyste
according to claiml1, further conprisggg si e9ddta }
generating nmeans for generating the nu “data represénﬂlng a-.usi-cal- E
performance by a pl ayer. 3. A nusi cal tone data connunlcatlon‘,

systenlanordlng tQ %A musical tone data communication sygﬁéﬁmhbéording to

claim 7, wherein said music data transmitting means transmits a
key-on event data corresponding to a start of production of a
tone corresponding to said music data at a first timing and a
key-off event aata corresponding to a termination of production
of said tone at a second timing, and said recovery data
transmitting means transmits the recovery data during a period

after the first timing and before the second timing.

10. A music data communication system according to claim
.7, further comprising:

receiving means for receiving the mugic data
transmitted by said music data transmitting means and the
recovery data transmitted by said recovery data transmitting
means; and

supply means for supplying a tone parameter
corresponding to the MIDI data to tone signal generator means
when the receiving means receives the music data, and for
supplying a tone parameter corresponding to the recovery data to
said tone signal generator means when the receiving means

receives the recovery data.

11. A data communications system comprising:

recelving means for receiving data, said receiving

- means including a plurality of receivers;

transmitting means; and Ths&ma}hsBe
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packeted nusic data  on the comunjta rEAAEEVBY ! saltd!

e L, ., |2 SRE  p

claim1, further conprising: ~ receiving nea§swﬁer~+etETq;Qg

Wﬁp@9$e
means for refurning the paéketed musi c tg t the nu data and .
supply neans for supplying the nusic d returned by slal-g—tnpacker e
to tone signal generator means. J—

access checking means for checking the number of said
receivers which access said transmitting mean,

sald transmitting means reducing the amount of data
received ﬁy sald receiving means in accordance with the acceés
number and transmitting the reduced data to said receiving

means.

12. A data communications system according to claim il,
wherein said transmitting means can reduce the amount of data
through an operation of data separation, data discrimination,
-data resolution setting, time resolution setting, or a

combination thereof.

13. A communication system having a plurality of
communications apparatuses, each having receiving means and
transmitting means, wherein:

said receiving means of the plurality of
communications apparatqses receive the same data including MIDI
data;

said transmitting means of the plurality of
communications apparatuses can reduce the amount of data
received by said recei?ing means and can transmit the reduced
data; and

the data reduction by transmitting means of one of the
Plurality of communications apparatuses is done differently fron

that by transmitting means of the plurality of communications
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5. A nusical tone .data comunication system .._.conpri.sing. .. .
vhudingeMD dat a

receiving cej vi ng packet QTHP$ﬁ@{d§K§BE. ¥ ;
on a commun WL ﬂ Ewwherel n 11‘@1 R@@ et | rtist-c- —data—i-
S : ? Poon e e
packeted on 1 G FEB 998 |
apparatuses. e
14. A communication system according to c¢laim 13, further
comprising:

access checking means provided at each of the
plurality of communications apparatuses for checking the number
of receivers of receiving means which access transmitting means
of the plurality of communication apparatus, wherein said
_transmitting means apparatuses reduces the amount of data
received by said receiving means in accordance with the access
.number and transmitting the reduced data to said receiving

means.

15. A communications system according to claim 13, wherein
said transmitting means of each of the plurality of
communications apparatuses can also transmit information on data

reduction.

186. A communications systém according to claim 13, wherein
a receiver at each of the plurality of communications
apparatuses can make a new access to transmitting means of said
one of the plurality of communication apparatuses according to
the number of receivers which are accessing said transmitting

means.

17. A music data communications system according to claim
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and is sent; unpacket means..f.oL-+etutarmy-the gacker et S|
data received-by sai.d receiving HE'n$HBd~tﬁéfﬁﬁ%? "ot BEPLAGEMERh ghine)

suppl y nean t he nusik dat KEPLACED nEd By §ai d unphcket
means to to mﬂgﬂgmgﬁgﬁmp means. 6. A mhisi caf ¢ tFgTee 1ot a
communi cati o SY ng to claim5, wherein gatd tone signal
generator means generates a tone sighé@ I"n accor dang¢e “w-t-h—tte-nusit gata

supplied fromsaid supply neans.
1, wherein the music data further includes sound data

representing a sound.

18. A music data communications system according to claim
17, wherein said sound data includes voice data representing a

voice.

19. A music data communications system according to claim
1, wherein the music data further includes image data

representing an image.

20. A music data communications system according to claim
19, wherein said image data represents at least one of a moving

picture, a still picture or a combination thereof.

21. A music data communications system according to claim
1, wherein said transmitting means transmits the packeted music

data essentially in real time.

22, A music data communications system according to claim
1, wherein said transmitting means transmits the packeted music

data in parallel to a plurality of receivers.

23. A music data communications system according to claim

22, said receiver is a home computer.
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7. A nusical tone data communi cat+on_system conpr{SCHy:
mmlchatmethngrmmwfortmmmnﬂh.w

data to a work; and L. A eBEsery; data trdhsnlftun%
means for Imﬂmm im, ilj.‘"rm:overy data to {R& TORK |\cah\tion netiwtrkakbar ! 1
sai d nusic *datca Ltrans ng nmeans has_transnitted the nusic data, tHe 3

recovery data indicating that an i nst rA&t1 on represented By ~t‘he-musi-c--dat
has not yet been fini shed. 8. A nusi cal tone data communi cation

system according to claim7, wherein said recovery data transm tting means
24. A music data communications system according to claim

5, wherein the music data further includes sound data

representing a sound.

25. A music data communications system according to claim
24, wherein said sound data includes voice data representing a

voice.

26. A music data communications system according to claim
5, wherein the music data further includes image data

‘representing an image.

27. A music data communications system according to claim
268, wherein said image data_represents at least one of a moving

picture, a still picture or a combination thereof.

28, A music data communications system according to claim
5, wherein said output means outputs the music data essentially

in real time.

29. A music data communications system according to claim
7, wherein the music data further includes sound data

representing a sound.

30. A music data communications system according to claim

29, wherein said music data includes voice data representing a
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periodically transmts the recovery dat
- 46 - . ...A nusical tone data qnﬂpgreaLLpn Sysf
aim7, nusic data transmttin mafa,nsc

S
to said ¢ st timng aqg ‘-~§

voice.
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31. A music data communications system according to claim
7, wherein the music data further includes image data

representing an image.

32. | A music data communications system according to claim
31, wherein sald image data represents at least one of a moving

picture, a still picture or a combination thereof.

. 33. ) A data communications system according to claim 11,
wherein the data further includes sound data representing a

sound.

34. A data communications system according to claim 33,
wherein said sound data includes voice data representing a

voice.

35. A data communications system according to claim 7,
whereih the data further includes image data representing an

image.

38. A data communications system according to claim 35,

wherein said image data represents at least one of a moving

pilcture, a still picture or a combination thereof.
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key-of f event data corresponding to a termnation of product1@nwan sald
tone at a second timng, and said re Z [4 )
o

'l[)re]?gfrg :ﬁet Qgcz)ﬁgﬂmm/mﬂmm Imn”m --A_HIJSJ‘ " :nl éat;.pn ) ste{m

according to claint 7 flurthhef conprising: recelﬁﬁhﬁ Credh8 flor
receiving the nmusic data transmtted Sai d nusi c datfa‘transoittjng | freans
and the recovery data transmtted by said recovery daﬁa transnlttlng ;
nmeans; agq. -

P _,

- Rge At

A data communications system according to cliaim 77
wherein said data include at least two among MIDI data, image
data, sound data and recovery data, and

said transmitting means reduces data amount of at

least one of said at least two.

38. A communication system according to claim 13, wherein
said same data include at least two among MIDI data, image data,
sound data and fecovery data, and

said transmitting means reduces data amount nf at
least one of said at least two, the kind of data reduced by
transmitting means of one of the plurality of communications
apparatuses being different from that reduced by transmitting

means of another of the plurality of communications apparatuses.

39. A communication system according to claim 15, wherein

said information represents what data is reduced.

40. A communication system according to claim 15, wherein

said information represents a fact that data have been reduced.

41. A communication system according to claim 13, wherein
a receiver at each of the plurality of communications
apparatuses can make a new access to transmitting means of
another of the plurality of communications apparatuses according

to the number of receivers which are accessing transmitting
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supply nmeans for supplying a tone paraneter corresponding to the M D
to tone signal generator nmeans wh nﬂhhewﬁqqeh ere]

data, and for ing a tone par amet e t;cotrgsponl'“
data to Eﬂﬂl ml lmﬂenerator Teans-when—the—fetei vi ng EANS™7 |
receives t : 11. __A data co nic&t}pﬂﬂs¥shem13
conpri si ng: recei vi ng neang_for rece|V|pg data the receHV|ng
means including a plurality of receivers; and { rrcrmid ]

H i

means of sald one of the plurality of commufl@ations— - -w.f

apparatuses.

42. A musical tone data communications system, comprising:
inputer for inputting music data including MIDI data;
packeter for packeting the music data; and
transmitter for transmitting the packeted music data

over a communication network.

43. A musical tone data communication system, comprising:
receiver for receiving packeted music data including
MIDI data on a communication network;
unpacketer for returning the packeted music data
received by receiver to the music data; and

supplier for supplying the music data returned by said

unpacketer to tone generator.

44 . A musical tone data communication system, comprising:
music data transmitter for transmitting music data
including MIDI data to a communication network; and
recovery data transmitter for transmitting recovery
data to the communication network after said music data
transmitter has transmitted the music data, the recovery data
indicating that an instruction represented by the music data has

not yet been finished.
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- 47 - transn1tt|ng means for transmtting data, the

transnlttlng r|S|n aqcass cheQqug; f -+,0f- ”"?c~9”§C I ng the
nunber of Sa‘?ﬂﬁi& nﬁ ccess-sai g- oy M) , and

control |ing g tlre— L AU data tfaﬁénltle to each
receiver in accordance “with the. aggess nu e dh@ékéﬁ?%&;sal
checki ng neans. , ! !
P ]
45. A data communications system éomprising+MWmemJ

a plurality of receivers for receiving data,

transmitter; and

access checker for checking the number of said
receivers which access said transmitter,

said transmitter reducing the amount of data received
by said receivers in accordance with the access number and

transmitting the reduced data to said receivers.

486. A communication system having a plurality of
-communications apparatuaes, each having receiver and
transmitter, wherein:
| said receiver of the plurality of communications

apparatuses receive the same data including MIDI data;

said transmitter of the plurality of communications'
apparatuses can reduce the amount of data received by said
receiver and can transmit the reduced data; and

the data reduction by transmitter of one of the
plurality of communications apparatuseé is done differently frorno
that by transmitter of the plurality of communications

apparatuses.

47. A musical tone data communications method comprising
the steps of: |

(a) inputting music data including MIDI data:

(b) packeting the music data; and
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12. A data comuni cati ons sys ‘Eﬁ%aGGOIdLDg 0 cIa|n111 ~_wherein said.

transmtting nmeans can reduce the nbUHt gfitdat aprgt: gh.anwpperatien of
dat a separatlon data discrimnati _wﬂda#a gg§olut n-setthﬂg,,f e |

resol uti on set L"m“l mljl nation thereof. {13, A data i
conmmuni cati on !m Hu rlm: recei v]| n:g réahEBf W}Srécel Vi ng
data, and fandmi tting e Tonpri si ;a plurallty Eoﬂ

transmtters for transnlttlng data based on the sa' data’

SR R,

(¢) transmitting the packeted music data over a =~~~

communication network.

48. A musical tone data communication method comprising
the steps of:

(a) receiving packeted music data including MIDI data o
a communication network;

(b) unpacketing and returning the packeted music data t
the music data; and

(¢) supplying the returned music data to tone

‘generator.

49, A musical tone data communication method comprising
the steps of:

(a) transmitting music data including MIDI data to a.
communication network; and

(b) transmitting recovery data to the communication
network after the music data is transmitted, the recovery data
indicating that an instruction represented by the music data has

not yet been finished.

50. A data communications method comprising the steps of:
(a) receiving data;
(b) checking the number of communications lines
accessed externally; and

(¢c) reducing the amount of received data in accordance
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with the access number, and transmitting the reduced data to the

communications lines accessed externally.

51. A data communication method comprising the steps of:
| (a) receiving the same data including MIDI data at a
plurality of communications apparatuses; and
(b) reducing different data in the same data received
at one and another of the plurality of communications

apparatuses and transmitting the resultant data.

-52. A data communication method comprising the steps of:

(a) receiving the same data including MIDI data at a
plurality~of communications apparatuses;

(b) checking thé number of communications lines
accessed externally at each of the plurality of communications
apparatuses; and

(c) reducing the amount of data to be received at each
of the plurality of communications lines in accordance with the
access number, and transmitting the reduced data to the
communications lines accessed externally, wherein different data
in the same data received at one and another of the plurality of
communications apparatuses is reduced and the resultant data is

transmitted.

53. _ A medium storing a computer executable program, the

program comprising the steps of:
his Sheet Has Been Replaced
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14. A data communi cati on systen1accord|ng to claln1f“513”

sai d receiving neans. conprises a plu o — receivVerss ]
each tran ransn1tt|néﬁr ] me theEny fconprlses acc ss
checki ng mm l‘&ﬂ!&m 'lgg t he n ndaarid‘.f tedei vef 4 Wi Edcyrgs isai d
transmtti control melns reduces the amnunt
of data transmtted to each recelv i

-to the music data;
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(a) inputting music data including MIDI data;

s BIVRLT V. gyt

(b) packeting the music data; and

(¢) transmitting the packeted music data over a
communication network.
54. A medium storing a computer executable program, the
prograﬁ comprising the steps of:

(a) receiving packeted music data including MIDI data
on a communication network;

(b) unpacketing and returning the packeted music data
and

(¢) supplying the returned music data to tone
generator.
55. A medium storing a computer executable program, the .
program comprising the steps of:

(a) transmitting music data including MIDI data to a
communication network; and |

(b) transmitting recovery data to the communication

network after the music data is transmitted, the recovery data

indicating that an instruction represented by the music data has

not yet been finished.

56. A medium storing a computer executable program, the

program comprising the steps of: B

(a)'receiving data;
“his Sheet Has Been Replaced
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nunber of access. 15. A data communi cation systendartordifg jo
claim 13, wherein: . . . - FeacthL sai d pluraﬁify“éu | 't tter s
transmts i nf or mat i dat édU@Uiqq Qece|V|ng neané :
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transmtting neans } e
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(b) checking the number of communicétions lines
accessed externally; and

(¢c) reducing the amount of received data in accordance
with the access number, and transmitting the reduced data to the

communications lines accessed externally.

57. A medium storing a computer executable program, the
program comprising the steps of: |
| {a) receiving the same data including.MIDI data at a
plurality of communications apparatuses; and
(b) reducing different data in the same data received
at one and another of the plurality of communications

apparatuses and transmitting the resultant data.

58. A medium storing a computer executable program} the
program comprising the steps of:

(a) receiving the same data including MIDI data at a
plurality of communications apparatuses;

(b) checking the number of communications lines
accessed externally at each of the plurality of communications
apparatuses; and

(¢c) reducing the amount of data to be received at each
of the plurality of communications lines in accordance with the
access number, and transmitting the reduced data to the
communications lines accessed externally, wherein different data

in the same data received at one and another of the plurality of
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communications apparatuses is reduced and the resuitant data is
transmitted.
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representing a sound. 18. A nusic data commuf pa; “ons—-sysi.em
according to claim 17, wherein said sound data inclu es_vﬁkeé flata::; ;j
representing a Vvoice. 19. A nusic data co |cat|on§“3ys%en1
according to claim 1, wherein the nusic data furtherf iinclgdes $nL@ﬁ dat a
representing an i nmage. 20. A %HSIC data co |cat|on Vgt
according to claim  —  } T
\\M f

REAL TIME COMMUNICATIONS OF
MUSICAL TONE INFORMATION

ABSTRACT QOF THE DISCLOSURE

A'musical tone data communications system having a
unit for generating MIDI data of a musical performance by a
player, a unit for transmitting the generated MIDI data over a
communications network and a unit for receiving the transmitted
MIDI data and reproducing musicai tones corresponding to the

MIDI data in real time.

Figure 1



19, wherein said imge data represents at |east one of a noving pi cture,
still picture or a conbination thereof. 21. -pﬁcm:sre ~at-@renr v
comuni cations system according to claim 1, wherein s:fd i andh f
nmeans transnmts the packeted nusic data essentially |q reaT t| e
A nmusi c data communi cations system according to claim gl a| d
transmtting neans transmts the packet.&d nusic data |,n para1 e'P

plurality of receivers.
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23. A nusi c data communi cations system according to claim 22, said

receiver is a hone conputer. 24. A nusi c data
communi cations systemaccording to claim 5, wherein the nmusic data further
i ncl udes sound data representing a sound. AEPLAL _
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25. A nusi c data comruni cations system according to claim 24, wherein

sai d sound data includes voice data representing a Vvoice. 26. A

musi ¢ data conmuni cati ons system according to cl alrm B,.-Wherek- n-w--t*-h@ musi c

data further includes inage data representing antl RO A

musi ¢ data conmuni cati ons system accor di ng to cl a| Me~-267" BTN $a§ d i mage

data represents at | east one of a novi g o T OB b
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picture, a still picture or a conbination thereof. 28. " A nusic data
comuni cations systemaccording to claim 5, wherein sald output means

outputs the nusic data essentially in real tine. 29 [a)
comuni cati ons system according to claim 7, mherelq ]
I ncl udes sound data representing a sound.
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29, wherein said nusic data includes voice data representing a

- 51 -

Voi ce. 31.

A nusi c data communi ca.”L,Q;n.su..a..systn-_e'—m--:qggpf-z&di ng to
claim 7, wherein the nusic data further includes ani Stk
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representing an inmage. 32. A nusi c data comruni cations system
according to claim 31, wherein said image data represents at | east one of

a noving picture, a still picture or a conbination thereof. _
data communi cations system according to claim 11, V\hf)’T“Ej_"’:’ THET
I ncl udes sound data representing a* sound. 34. : 33\*

communi cati ons system according to clai# 33, : 2 i
-3
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wherein said sound data. includes voice:-data representing a voice. 35.
A data commruni cations system according to claim1l, wherein the data

further includes inmage data representing an image. IS Jf-;"'A dapa
communi cati ons system according to claim35, wherein|said’ |jtrage dats
represents at |east one of a noving p| cture, a still- icture or a
conbi nati on t hereof. g - {16 LD 98
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38. A communi cation system according to claim13, wherein said sane
data include at least two anong M DI data, inmage data, sound data and
recovery data, and said transm tting nmeans reduces data anount
of at |east one of said at |east two, the kind of—~dat»a 'e’duced '''''
transmtting means of one of the plurality of com ' -klaé'p‘fa' riat uses
being different fromthat reduced by trAnsnitti ng {‘r’éans of “anot hier] of the
plurality of communicati ons apparat uses. 39. r%g@mr@ggca ifon
system according to claim15, wherein said infor Tagl on repr esent}s what
data i s reduced. , i

FIG.9
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40. A communi cation system according to claim 15, “mhereLn I d
information represents a fact that data have been’ reduce R
data communi cation system conpri sing: rece|v+ng~ﬂe
receiving data, the receiving neans conprising a pIura% b
receivers; transmtting ns conpri sing % ‘aFpiu ~§
transmitters for transmtting data ba on the same dapgw ,,,,,, |
M DI data to said receiving neans, each tranﬁn1ff§f conpr|S|ngi
checking neans for checklng t he nunber of

sai d
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transmtting neans and controlling neans for reducing the anount of

data transmtted to each receiver in accordance with the access nunber
checked by said checking neans in a nmanner which is dlffereuL f -6f) @ manner

used in other transmtter.

OVERFLOW

DETECTION OF ACCESS |/
FROM CLIENT

FLAG “17?

INCREMENT CURRENT
ACCESS NUMBER BY “1”

AND CHANGE IF NECESSARY
CURRENT THINNING INDEX

IN ACCORDANCE WITH
INCREMENTED ACCESS
NUMBER AND TABLE NUMBER

s SG#E
SWITCH TO NEXT
CANDIDATE PROXITY
SERVER INDICATED
BY ADDRESS

5G4

ALLOWABLE
ACCESS
NUMBER ?

SET OVERFLOW FLAG TO “1”

o~
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42. A nusical tone data comrunication system conprisin
for inputting nusic data including M DI data; ap
packeting the nusic data on a real tinme basis; and

transmtting the packeted nusic data over a commrunicati
nmusi cal tone data communi cation system_ conpri sing:

recei ving packeted nusic data includih Dl data on a
net wor k, wherein the packeted nusic data is packeted on
and is sent; an unpacketer for returning the pac

received by said receiver to the nusic data; and i

FIG.13
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a supplier for supplying the nmusic data returned by said unpacketer to tone
tone data commruni cati on system conpri sing:

gener at or .

conmuni cati on

fini shed.

44. A nusi cal
music data transmtter -for transmtting nusic data including M DI
net wor k; and recovery data tranfs
recovery data to the comunication netwark after dai
transmtter has transmtted the nusic a, the recodery

that an instruction represented by the nusic data

S S AR

FIG.14
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nunber of

A data communi cation system conpri sing:
receivers for receiving data; and

the transmtter

controller for reducing the anobunt of data transm’tteci
I n accordance with the access nunber ~

a plurality of

a transmtter for transmtting
conpri sing an access checker gfor—chetki iy
sai d receivers which access said transmi tit &EPLAHATEAN SHEE]
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46. A data comuni cati-on system conpri si ng: a receiver for
receiving data: and a plurality of transmtters ]C__QL,.,,.,_L.,.I;.‘&ITJS.IIL..L-:LJ.,.ng....
data based on the same data including MDl data to saidl pmegehver:l SaghH
transmitter conprising a controller for controlling the}appunt-—of--cata

n

transmtted to the receiver in a manner_which is differeg fﬂirgln:g} mn
used in other transnmitter. - 15 - 16 rkn WY |

FIG.16
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47. A nusical tone data communication method conprising the
steps of: (a) inputting nusic data including MD data;
(b) packeting the nusic data on a real tinme basis:

"8 - 16 FEB 1998
FIG.18
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(c) transmitting the packeted nusic data over a communication networKk.
.48. A nusi cal tone data ‘communication method conprising the

st eps of: -(a) recei ving packeted nusic data including MD

data on a com‘ru twork, wherein the packeted o AL et A i s
packeted on a r m@ ”"’d s sent; (byuurﬁa‘ckeftnilﬂg and
returni ng the patk dat a to t he nmusi c datja; and

7 MAR 2680
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WHAT IS CLAIMED IS:

a. A musical tone data communication sysiem,
comprising:

input means for inputting music data including MiDI
data;

packet means for packeting the music data on a

real time basis; and

transmifting means for transmitting the packeted

music data over a communication network.

2. A musical tone data communication system according to

claim 1, further comprising:

music data generating means for generating the music

data representing a muéi_c;al performance by a plaver.

3. A musical tone data commdnication system according to

claim 1, further comprising:

receiving means for receiving the packeted music data

U on the communication network transmitted by said transmitting
means.
4. A musical tone data communication system according to

¢laim 3, further comprising:

unpacket means for returning the packeted music data t

the music data; and

supply means for supplying the music data returned by

said unpacket means to tone signal generator means.

12 \21 00
Ade 46 €4 ~ o



(c) supplying the retuned nusic data to- t one gener at or. 49.

A nusical tone data communication' method conpri si ,._J. he,nst«efp& ~f-ry

(a) transmttlng musi ¢ data including MDI data t g .-..;"mxc‘a"ﬁiﬁﬂn\
net wor k; and UI m,ng”,mﬂ mtting recovery data e “t“hé”"’é"()rrnmnyl cation
network after th :

ransmtted, the riec{over .dataani ndilcating
that an instruction representsed by the nusic data ‘hats ‘[“ Vet nl
fi ni shed. - 45 - ; TV |
5. A musical tone data communicauo-m—---~---—s-y-*s%em-7'““"”‘
comprising:

receiving means for receiving packeted music data
including MIDI data on a communication network, wherein
the packeted music data is packeted on a real time basis
and is sent;

unpacket means for returning the packeted music

data received by said receiving means to the music data;

and
N .
supply means for supplying the music data
returned by said unpacket means to tone signal generator means.

. 6. A musical tone data communication sysfem according to
claim §, wherein said tone signal génerator means génerates a
tone si.gnal in accordance with the music data supplied from said
supply means.

T. A musical tone data communication system, compfising::
music data trapsmitting means for tranémitting music .

data including MIDI data to a communication network; and

recovery data transmitting means for transmitting
recovery data to the communication network after said music data

transmitting means has transmitted the music data. the recovery

data indicating that an instruction represented by the music dat

has not yet been finished.

8. A musical tone data communication system according to

claim 7, wherein said recovery data transmitting means

periodically transmits the recovery data.



50. - A data comuni cation nethod conprising the steps. of.:
.(a) receiving data;, . . (b) transm ti ng: dat Neysteprpf]
transmtting -data ™ conprising the steps :of checki-ng—the I nunber

_coggrurli cati or\\!‘\“ﬂm\ﬂ“‘\qﬁ ‘sﬁm‘\axt ernally, and reduc| n‘g? on ng

- 46 - U

9. A musical tone data communication system according to
claim 7, wherein said music data transmitting means transmits a
key-on event data corresponding to a start of production of a
tone corresponding to said music data at a first timing and a
key-off event data corresponding to a termination of‘production
of said tone at a second timing, and said recovery data
transmitting means transmits the recovery data during a period

after the first timing and before the second timing.

10. A music data communication system according to claim
7, further comprising:

receiving means for receiving the music data
transmitted by said music data transmitting means and the

recovery data transmitted by said recovery data transmitting

means; and

supply means for supplying a tone parameter
e corresponding to the MIDI data to tone signal generator means
when the receiving means receives the music data, and for
supplying a tone parameter corresponding to the recovery data to

said tone signal generator means when the receiving means

receives the recovery data.

11. A data communication system comprising:

receiving means for receiving data, the receiving

means including a plurality of receivers; and

of



t he anount of data transmtted to each communication line....

JRENDE > BN
.accordance w th tHé access nunber' checked by said ;E zhe: i,ﬁqksf:ép,

51. A data c Ed conpri si ng: (v y-tre-stept of
recei vi ng dat aﬂmm “ﬂﬁ“lﬂ“ll'ﬁl“ ) a plurality of thel st‘g‘egs1 of Arans ”Ettl ng
dat a based dn fhe'sahe data i ncluding M DI data, ;eaél‘l “lFansmitting
step conprising the step of controlli ng.t he unt_.of ..dat.a- Ir-ansr‘n tted
in a manner which is different from‘a manner nged in ot her transmttlng

step. transmitting means for transmitting..data;—the ~ ="
transmitting means comprising access checking means for
checking the number of said receivers which access said
transmitting means, and controlling means for reducing the
amount of data transmitted to each receiver in accordance

with the access number checked by said checking means.

12. A data communications system according teo claim 11,
wherein said transmitting means can reduce the amount of data
through an operation of data separation, data discrimination,
data resolution setting, time resolution setting, or a

combination thereof.

13. A data communication system comprising:
receiving means for receiving data; and
transmitting means comprising a plurality of

transmitters for transmitting data based on the same data

including MID! data to said receiving means, each
transmitter comprising controlling means for controlling
the amount of data transmitted to the receiver in 2 manner

which is different from a manner used in other transmitter.



17.

52.° A data communication nethod conprising a

16. A data communication -system according to claim
13, wherein:

each transmitter of said transmitting means further
comprises access checking means for checking the
number of receivers which access said transmitting means
and transferring means for transferring the access of the
receiver from said transmitting means to another

transmitting means in accordance with said number of

access.

plurality of steps

of : (a) receiving data at receiving neans; and (b)
transmtting data based on the sane data including MD data to said
recei ving_ neans, each . transmttl ng step comprisiny LIE Skeps of
checki ng comuni cations |ines accessed: external Iy and
reduci ng ﬁﬂl HL ata transmtted to ;edch comunj cations |ine
in accord c ess nunb®r - checked rat 1 yaial ¢hEkking step in a
manner whi ch is different froma manner used |n other _trang tting
st ep. e o
14. A data communication system according to claim
13, wherein:
said receiving means comprises a plurality of
recejvers; and
each transmitter of said transmitting means fucther
comprises access checking means for checking the
. N
number of receivers which access said transmitting
means; and
said control means reduces the amount of data
transmitted to each receiver in accordance with said
number of access.
1s. A data communication system according to claim
13, wherein:
each of said plurality of transmitters transmits
o information on data reduction to the receiving means.
S

A music data communications system according to claim
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1, wherein the music data further includes sound data

representing a sound.

18. A music data communications system according to claim

17, wherein said sound data includes voice data representing a

voice.

19. A music data communications system according to claim
1, wherein the music data further includes image data

representing an image.

20. A music data communications system according to claim
19, wherein said image data represents at least one of a moving

picture, a still picture or a combination thereof.

21. A music data communications system according to claim
1, wherein said transmitting means transmits the packeted music

data essentially in real time.

22. A music data communications system according to claim
1, wherein said transmitting means transmits the packeted music

data in parallel to a plurality of receivers.

23. A music data communications system according to claim

22, sald receiver is a home computer.



(a) inputting nusic data including MDI data; - r—¢B)pact g;iomig.,”.t.n

nmusic data on a real time basis trahsﬁ1f' Ag-the !
packet ed nusic data over a com’run:rﬂll"mmlm"umﬁm' 5477 A medi pim
storlngfa conput er ex?cytable progrénlk tLd % he pwgg{aﬁ1¢orpgu3ngk%re
steps o a) receiving packeted nusic dataiincluding

data on a conmmuni cation network, whereigythe packeted | “-—music-dara™Ts

packeted on a real tinme basis and is sent; (ib) unpacketing an
returning the packeted nusic data to the niisiC data; and

24 . A music data communications system according to claim

S, wherein the music data further includes sound data

representing a sound.

25. A music data communications system according to claim

24, wherein said sound data includes voice data representing a

voice.

_
26. A music data communications system according to claim
5, wherein the music data further includes image data
representing an image.
27. A music data communications system according to claim
28, wherein said image data represents at least one of a moving
picture, a still picture or a combination thereof.

o 28. A music data communications system according to claim

5, wherein said output means outputs the music data essentially

in real time.

29. A music data communications system according to claim
7, wherein the music data further includes sound data

representing a sound.

30. A music data communications system according to claim

29, wherein sald music data includes voice data representing a



(c) supplying the returned nusic data to tone generator. 55. A.
nedlun1stor|ng a _conputer executable program the prog aﬁ?ﬁ&ﬁpf#&h@gﬁqme
ste transmtting nusic data includi ngwhdtn da%amte§
com‘rum catlﬂwn l}ﬂmluﬂ’ﬁm (b) transnitting r:edover data toithe
comuni cat i the nmusic data is transn1tted ef fecew%ry
data indicating ﬁhat af instruction. represent ed by the nu5|c dat a has_.inot
yet been fi ni shed. i

voice.

31. A music data communications system according to claim
7, wherein the music data further includes image data

representing an image.

32. A music data communications system according to claim
. 31, wherein said image data represents at least one of a moving
\/..
picture, a still picture or a combination thereof.
33. A data communications system apcording to claim 11,
wherein the data further includes sound data representing a
sound.
34. A data communications system according to claim 33,
wherein said sound data includes voice data representing a
. voice.
S
35. A data communications system according to claim 1},

wherein the data further includes image data representing an

image.

36. A data communications system according to claim 35,
wherein said image data represents at least one of a moving

plecture, a still picture or a combination thereof.



56. A nedi um storing a conputer -executabl.e program the program

e NI

the step of transmtting data 7 MR B
F7 AR 20
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37. A data communications system according to claim 11_,_
wherein said data include at least two among MIDI data., image
data, sound data and recovery data, and

said transmitting means reduces data amount of at

least one of said at least two.

38. A communication system according to claim 13, wherein

said same data include at least two among MIDI data, image data,

sound data and recovery data, and

said transmitting means reduces data amount of at
least one of said at least two, the kind of data reduced by
transmitting means of one of the plurality of communications
apparatuses being different from that reduced by transmitting

means of another of the plurality of commiiriications apparatuses.

39. A communication system according to claim 15, wherein

said information represents what data is reduced.

40. A communication system according to claim 15, wherein

sald information represents a fact that data have been reduced.

41. A data communication system, comprising:
receiving means for receiving data, the receiving
means comprising a plurality of receivers;
transmitting means comprising a plurality of
transmitters for transmitting data based on the same data

including MIDI data to said receiving means, each

transmitter comprising access checking means for

checking the number of receivers which access said



coﬁprising the steps of checking the nunber of conmunication |ines

-accessed externally, and reducing: the anobunt of data transmtted to each

conmuni cation line in .accordance with the access nunber checkeq by s
checki ng step. 57. A nedi um'storing a conputer exeecutah “’é‘;;“;}:[;-p%rﬁ@m

program conpri si ng: E fgi ecei vi ng} di 2, ANy
a plurality of the steps of lm"mm’tﬂﬂﬁmﬁmﬂi based é)n-gthe sane dat aj
including MDI data, each transmittlng step conprisiing theg $tREoot %
controlling the P
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transmitting means and controlling means for reducing the amount of data transmitted to each
receiver in accordance with the access number checked by said checking means in a manner which
is different from a manner used in other transmitter.
42. A musical tone data communication system, comprising:

an inputer for inputting music data including MIDI data;

a packeter for packeting the music data on a real time basis; and

a transmitter for transmitting the packeted music data over a communication network.

43. A musical tone data communication system, comprising:

a receiver for receiving packeted music data including MIDI data on a communication

network, wherein the packeted music data is packeted on a real time basis and is sent;

an unpacketer for returning the packeted music data received by said receiver to the music
data; and

a supplier for supplying the music data returned by said unpacketer to tone generator.

44, A musical tone data communication system, comprising:

music data transmitter for transmitting music data including MIDI data to a communication
network; and

recovery data transmitter for transmitting recovery data to the communication network after
said music data transmitter has transmitted the music data, the recovery data indicating that an

instruction represented by the music data has not yet been finished.



anount of data transmitted in a manner which is different-..
used in other transmtting step. + 58. A nmedi um storlng , v
execut abl e program.. the program conprising a plurality of : steps of "

(a) receiving dat means; and (b) «transrpytqgr@d&ia a
based on _the i\m “ﬁm‘m“ ing MDI data to said receiVing neans, eagh

transmtti ng resing the steps of checking the nurber—of——"

communi cations 1ines accessed externasﬁ y and reduci ng t‘,he anmount of dat
transmtted to each Iy

45. A data communication system comprising:

a plurality of receivers for receiving data; and

a transmitter for transmitting data, the transmitter
comprising an access checker for checking the number of
said receivers which access said transmitter, and a
controller for reducing the amount of data transmitted to

each receiver in accordance with the access number

checked by said checker.

46. A data communication system comprising:

a receiver for receiving data; and

a plurality of transmitters for transmitting data
based on the same data including MIDI data to said
receiver, each tiransmitter comprising a controller for
controlling the amount of data transmitted to the receiver

in a manner which is different from a manner used in other

~ fransmitter.

47. A musical tone data communication method
comprising the steps of:

(a) inputting music data including MIDI data;

(b) packeting the music data on a real time basis;

and



communi cations line in accordance with the access nunber checked at said

checking step in a manner whi¢h is different froma nnnnqL__usﬁdM-e%ﬁer
transmtting -step.- . *C L NS *-9

[ IIIH Hlll | s

(¢) transmitting the packeted music datd " 8Ver a

communication network.

48. A musical tone data communication method
comprising the steps of:

(a) receiving packeted music data inciuding MIDI
data on a communication network, wherein the packeted
music data is packeted on a real time basis and is sent;

(b) unpacketing and returning the packeted music

data to thé music data: and

(c) supplying the retuned music data to tone

generator.

49. A mu51cal tone data communication method comprlslng

the steps of:

(a) transmitting music data including MIDI data to a

communication network; and

{b) transmitting recovery data to the communication

network after the music data is transmitted, the recovery data

indicating that an instruction represented by the music data has

not yet been finished.

50. A data communication method comprising the steps of:

(a) receiving data:

(b) transmitting data, the step of transmitting data

comprising the steps of checking the number of

communication lines accessed externally, and reducing



59.- A data communi cation system. according to.clai mi~

.the data transmtted by the tran baséd on A da ! l
recei ved from outside; and m%am&r%mgu ng kmagans Junctionsiag a
data repeater. 60. A data stem} agccoriim@ #o¥cliaiim

13, wherein: the data transmtted by the transn’gttlng neans..iis
based on a data received from outside; ahd- sald fransmtting
means functions 'as a data

the amount of data transmitted to each communication line

in accordance with the access number checked by said

checking step.

S1. A data communication method comprising:

(a) the step of receiving data; and

(b) a plurality of the steps of transmitting data
based on the same data including MIDI data, each
transmitting step comprising the step of controlling the
amount of data transmitted in a manner which is different

from a manner used in other transmitting step.

52. A data communication method comprising a
plurality of steps of:

(3a) feceiving data at receiving means; and

(b) transmitting data based on the .same data
including MID! data to said receiving means, each
transmitting step comprising the steps of checking the
number of communications lines accessed externally and
reducing the amoaount of data transmitted to each
communications _li'nel in accordance with the access
number checked at said checking step in a manner which

is different from a manner used in other transmitting step.

53. A medium storing & computer executable program, the

brogram comprising the steps of:



r epeat er.
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(a) inputting music data including MIDI data:
(b) packeting the music data on a real time basis; and

(c) transmitting the packeted music data over a

communication network.

54. A medium storing a computer executable program,
the program comprising the steps of:

(a) receiving packeted music data including MIDI
data on a Eommunication network, wherein the packeted
music data is packeted on a real time basis and is sent;

(b) unpacketing and returning the packeted music
data to the music data; and -

(¢) supplying the returned music data to tone

generator.

‘§5. A mediﬁm'storing a computer executable program. the
program compriﬁing the steps of:

(2) transmitting music data including MIDI data to a
communication network; and

(b) transmitting recovery data to the éémmunication
network after the music data is transmitted, the recovery data

indicating that an instruction represented by the music data has

not yet been finished.

56, A medium storing a computer executable program, the

program comprising the steps of:

(a) receiving data:; and
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(b) transmitting data, the step of transmitting data
comprising the steps of checking the number of
communication lines accessed externally, and reducing
the amount of data transmitted to each communicatian line

in accordance with the access number checked by said

checking step.

57. A medium storing a computer executable program,
the program camprising: |

(a) the step of receiving data; and

(b) a plurality of the steps of transmit_tin_g data
based on the same data including MIDI data, each
transmitting step comprising the step of controlling the
;moﬁn_t of data transmitted in a manner which is different

from a manner used in other tra_nsr.nitt'ing step.

_5__8_; A.medium storing a computer executable program,
| the program comprising a plurality of steps of:

(a) receiving data at receiving means: and

(b) transmitting data based on the same data
including MID! data to said receiving means, each
transmitting'step comprising the steps of checking the
number of communications lines accessed externally and
reducing the amount of data transmitted to each
communications line in accordance with the access
number checked at said checking step in 2 manner which

is different from a manner used in other transmitting step.
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59, A data communication system according to claim

11, wherein:
the data transmitted by the transmitting. means is
based on a data received from outside; and

said transmitting means functions as a data

N . repeater.

60. A data communication system according to claim

13, wherein:
the data transmitted by the transmitting means is
_ bas-'ed on a data received from outside; and

said transmitting means functions as a data

repeater.



