19/ 01/ 2005 NETWORK SYSTEM HAVI NG AUTOVATI C RECONSTRUCTI NG FUNCTI ON OF

LOG CAL PATHS BACKGROUND OF THE | NVENTI ON The present invention relates to
a network system conposed of a plurality of electronic equi prments which
are interconnected to one another through |ogical paths sqg _as to
construct a conplex electronic mnusical instrunent or other 194)12PPdni ¢
conpositions. Mre specifically, the invention relates to a

sel f-constructabl e r t system whi_ch can

automatical ly resto%ﬁ%ﬁgﬁﬁgrﬁ&%ﬁ&gg Masl'Keen pr ogr ammed.
In a recent audi o/Vvideo ﬁi}\/é Sﬁ\them a plurality of audio and video

equi pments or EIREIRINE TN ¢dINCTIONOB L OGIEAL, BAPTEX AV
installation. For exanple, a typical AV systemis conposed of a television
set, a video tape recorder, an audi o conponent, a karaoke machine and so

on. Their input termnals and output termnals are nmutually connected to
each other to set up the AV system In such a case, all nenbers of the

system are physically MGH@EQI[UNB"@F THE IXNVWENPYORans of a coaxi al
cable, a shield cable or a paralle I ne cable. Specifically, referring to
Fig. 17, the conplex electronic 1 19/01/2005 mnusical instrument is conposed
of several electrqi& ppEsdifitinvention relates to a network system

composed of a plurality of electronic equipments which are

interconnected to one another through logical paths so as to

construct a complex electronic musical instrument or other

electronic compositions. More specifically, the invention

relates to a self-constructable and reconstructable network

system which can automatically restore the logical paths once

the same has been programme.d.

In a recent audio/video (AV) system, a plurality of audio

and video equipments or components are interconnected to

build up a complex AV installation. For example, a typical

AV system is composed of a television set, a video tape

recorder, an audio component, a karaoke machine and so on.

Their input terminals and output terminals are mutually

connected to each other to set up the AV system. In such a

case, all members of the system are physically connected

together one by one by means of a coaxial cable, a shield

cable or a parallel line cable.

Specifically, referring to Fig. 17, the complex electronic



conmponents or units which are connected to each other through a Musi cal
Instrunent Digital Interface (MDI), ~which is designed according to an

i nternational standard. In the systemof Fig. 17, a keyboard 101 has a

M DI output termnal OUT connected to a MDI input termnal of a
sequencer (SEQ 102 through a line L101. The sequencer 102 19/3K280M Di

out put term.nal OUT connected to a MDI input termnal INof a first tone
generator 104 through a line L102. The first tone generator 104 has a M Dl

i nt er medi at e MESIGH amstnamenbm&@@mposeda)ﬁ\s@rerah@%ecurenm matisicilof a '
second tone generator 105 through a line L103. The second tone generator

105 has a M Deoimpenerts at exties nwhidh lRlborowsutedt sl ehohaotfiddl i nput
terminal INof athird tone generator 106 through a line L104. Further,

the first, seghpsughndl NisichltanReraataitDigsal Fhietfizea(WHIIPB, have

respective output term nals AUD O QUTs which feed output signals to an

L, b1 AR 2 e ALSSEIAGEL IPH SRS DR LIRS, L0
ermnal AL ot B, 7SR S0 RSk, T REAES e
e el onal S YPOBT ARSI S e o s Tl
el ectronic Coggalqgr%gr ?.F:]‘E(Bs]ylﬂf%ﬁlrguigﬁtg rhcr?enieﬁ)tle.dT%% gequencer 102

has a MIDI output terminal OUT connected to a MIDI input

terminal IN of a first tone generator 104 through a line L102.

The first tone generator 104 has a MIDI intermediate

terminal THRU connected to a MIDI input terminal IN of a

second tone generator 105 through a line L103. The second

tone generator 105 has a MIDI intermediate terminal THRU

connected to a MIDI input terminal IN of a third tone

generator 106 through a line L104. Further, the first, second

and third tone generators 104, 105 and 106 have respective

output terminals AUDIO-OUTs which feed output signals to

an input terminal AUDIO-IN of a mixer 103 through separate

lines 1105, 106 and L107. The mixer 103 produces a musical

tone signal from its output terminal AUDIO-OUT. The MIDI

intermediate terminal THRU provided in the first and second

tone generators operates to directly output or pass an input

signal received at a preceding input terminal, as it is.

In the conventional structure of Fig. 17, the plurality of



nunber of cables which would require a considerable installation space.
Further, once the cable |lines are disconnected, it would require a

| aborious re-coupling work to reconstruct the same conpl ex system
Further, in the conventional structure, the menber conponents are serially
connected to each other by the MDl lines because a M DI ABAbEB05 s
transferred in the formof a serial data. Such a rather redundant
arrangenent of. the MDI .lines would share a considerable installation
space. If onet M@ieﬁrﬁéﬂ‘i? $OIMpYBeESs atel physicedyntttesgonnerted dy eui t | oop,
a signal cannot be transferred to succeedi ng nmenbers so that the nusical
system may st Bpnober oferadrias ivshiclEvedoreguireta comsideradslei re a | abori ous
repairing work to recover the disconnected |ine. SUMVARY OF THE | NVENTI ON
In view of thmstiabdlediomispdicer dvbeidies , afndentherdable dities argeneral obj ect of
the invention is to provide a network system constructed to automatically

restore | ogi cdisduairected, it W@ﬁ@@@@ﬁiré@ﬂﬁ%@rﬁﬁf@@@%@l‘iﬂ tweflely readily

reconstruct the network. Nornal ly, Such a network systemls constructed on

a_common_ physpéabn ATRVILEALONR Lhfitblod sliural ForeAte| gglga) paths are

formed in the physical 5°Cco cation I'ine on progranmed

path 'bgf or mat bsﬁveﬁﬁofﬂal%ﬁ&we A& RO O8I PIRS ¢ CRFPBFAR, L O
connected to each other by the MIDI lines because a MIDI
message 1s transferred in the form of a serial data. Such a
rather redundant arrangement of the MIDI lines would share
a considerable installation space. If one MIDI line is
inadvertently disconnected from a circuit loop, a signal
cannot be transferred to succeeding members so that the

musical system may stop tone generation. Even worse, it

would require a laborious repairing work to recover the

disconnected line.

SUMMARY OF THE INVENTION

In view of the above no’ped drawbacks of the prior art, a
general object of the invention is to provide a network system
constructed to automatically restore logical paths to
interconnect member components to thereby readily
reconstruct the network. Normally, such a network system is
constructed on a common physical communication line. A

plurality of logical paths are formed in the physical



construct the network system In such a system generally a nunber of data
recei ving nenbers is greater than that of data transmtting nenbers. The
path information may be progranmed in the transmitting nenber to form

| ogical paths directed to corresponding receiving nmenbers. However, the
nore the nunber of electronic conponents involved in the d&QW2R0System
the nore the logical path information stored in the receiving nenber,

whi ch may hi nder quick reconstruction of the network system In view of
this, a speccbimmohjieationf linkebaseadent progeatimedi patlo infexndéiom net wor k
systemin which a receiving nmenber stores path information for restoring a

| ogi cal path to dreeldtesddrdangmdi@nhel teniBeimeobepohentetoniicrebly a
network systemwhen a plurality of electronic conponents are integrated

al together.  Eghse@PtBe detwRAiesyHHMOTR SEANHTS éteerm"g@%fany%smts a
menber  d8es not

data to ten receiver nenbers, that”transmtter store path
rocel ver monbaratgo et A EBeh R RPN B ca it 1A M o Bnem t ter
O TR ST R T R RN
e R BRAS  bb eobTeb A ASHSCHBTE SOv orerhs
to form paths directed to corresponding receiving members. However,

the more the number of electronic components involved in the

network system, the more the logical path information stored

in the receiving member, which may hinder quick

reconstruction of the network system. In view of this, a

specific object of the present invention is to provide a

network system in which a receiving member stores path

information for restoring a logical path to a corresponding

transmitting member to reconstruct a network system when a

plurality of electronic components are integrated altogether.

For example, in case that one transmitter member transmits

a data to ten receiver members, that transmitter member

does not store path information concerning the ten receiver

members, but each of the ten receiver members does store

path information concerning that tfansmitter member. By

such a construction, the transmitter member is prevented

from overloading of the logical path information.

In one form, the inventive network system comprises a



a network, and neans for providing path information effective to construct
| ogi cal paths in the network, wherein each electronic equipnment has at

| east either of a receiver port and a transmitter port, and wherein an

el ectroni c equi pnent having a receiver port conprises means for nenorizing
the path information which specifies another el ectronic edd@(@phR005 having
a corresponding transmtter port, and neans for reconstructing a | ogical
pat h which | ogically connects between the receiver port and the

cor r espondi ngpluzdsiy of eleqioohic equipdiergs| enédmes fermworzadipietbly
information. In another form the Inventive network system conprises a

plurality of ebeakttinigCtledleribhic edRApmdifs tPomMenatabher t6fdraeting the
el ectronic equipnents to build up a conplex electronic nusical instrunent,

and provi di ngy e&s r (eI ] I i LV, icanstruct
| ogi cal pat hsa W t h?ﬂr}g-t%%&clgl\%ﬁggg) éﬁ?f;‘?’#é%@ ﬂr;%gll %O?Hl\%ﬁ?%nﬁ%&ﬁﬁer ein

each el ectronj | t et v port and a
transmtter p%(?t@ql%g]g%z?@féﬁl g);atgi]%:@ Fgﬁuﬂg&%‘é%’g‘”néﬁf&rl?ag%‘% a receiver

Cor  espondi notlSARaIT PUPIRER: b A0 RSt STHHNG Phertotciyeh Rt cidand | -
means for reconstructing a logical path.5 19/01/ 2005 which | ogically
connects bet m@eﬂ%@%@g%m ; 681%( S AD SHGLEQREN BAHYP smitter port.

having a receiver port comprises means for memorizing the
path information which specifies another electronic equipment
having a corresponding transmitter port, and means for
reconstructing a logical path which logically connects between
the receiver port and the corresponding transmitter port
according to the memorized path information.

In another form, the inveﬁtive network system comprises
a plurality of electronic equipments, means for communicably
connecting the electronic equipments to build up a complex
electronic musical instrument, and providing means for
providing path information effective to construct logical paths
within the complex electronic musical instrument, wherein
each electronic equipment has at least either of a receiver
port and a transmitter port, and wherein an electronic
equipment having a receiver port comprises means for
identifying another electronic equipment having a
corresponding transmitter port according to the path

information, and means for reconstructing a logical path



In a further form the inventive network systemcan be logically
establ i shed according to path information to <circulate a data throughout a
conpl ex of electronic equipnments which are communi cably connected to one
anot her. The system conprises neans programmed in each electronic

equi pment for forming therein either of a receiver port wWibD@l/2608&i ves a
data and a transmtter port which transmts a data, providing neans for
providing path information effective to enable a prinmary el ectronic

equi pnent  hawhgcla logiwallyecopoetts betweshi fhe aesevendsont aatdethe onic

equi pnment having a corresponding transmtter port, and nmeans programed in
the primary Qkﬁ@@sp@ﬁdhu§anﬁgﬂﬁtmﬁopoﬁpening a.logical path of the data
connecting between its own receiver port and the corresponding transmtter

port according toyf hefrtR¥t ¢6FnPaie Lrgééﬁtff% R wdik Egiﬁgycz%% e

circulation of the data throughdut t conplex of t ctronic

o oL SO LT AL

| ogi cal networ ctronic equl whi ch have
physi cal |y connecied to;.qne;anot her and each of ich has at |east either
of a recei verCIBSPtaetgn%i daf”oﬂfa‘rtalﬁ%qﬁg ¢ Eapgq)l[n_pq%ﬁeofﬁgqux;gaog%pri ses the steps
of providing path 6 19/01/.2005 i nformati.on,to a primary electronic

equi prent ha\/&ﬂ]‘bllgnepg%& %WPOWS@EEX endecieddq @8Stify a

secondary another. The system comprises means programmed in each
electronic equipment for forming therein either of a receiver
port which receives a data and a transmitter port which
transmits a data, providing means for providing path
information effective to enable a primary electronic -
equipment having a receiver port to identify a secondary
electronic equipment having a corresponding transmitter
port, and means programmed in the primary electronic
equipment for opening a logical path of the data connecting
between its own recei\l/er port and the corresponding
transmitter port according to the provided path information
to thereby enable circulation of the data throughout the
complex of the electronic equipments.

In a different form, the inventive method reconstructs a
logical network within a complex of electronic equipments
which have physically connected to one another and each of
which has at least either of a receiver port and a transmitter

port. The method comprises the steps of providing path



el ectroni ¢ equi pnment having a corresponding transmtter port, and
restoring a | ogical path connecting between the receiver port and the
corresponding transmtter port to thereby reconstruct the |ogical network.
According to the present invention, whenever the electronic equipnents are
physi cally connected altogether, |ogical paths are restoréd&/@w2008ing to
the programmed path information to readily reconstruct the network system
Once the network systemis disassenbled, the sanme is readily restored in
a reassenbl i ngnimmhatibocto di pylmars dettoinicdgaipsasht drhvdngear oni ¢

equi pnents can be freely transported and relocated at a desired place such

as a public pestevernsert 66 agdbléthessintf tbHdeAt#(td @BLEnAGR|, PMENtS OF
conponents are connected to a common comuni cati oh cable for

reassenbl i ng. e}&&@oﬁ?d‘%%u?ﬁn%nﬂ R8SHh 4 wco%fb%yoqﬂiiggetﬁaié?ﬁjtt@fe

automatically restored In the co nication ca to reconstruct the
network syste ur, : {i : ed as a right
menber of theFBr?er'iE V/\S&]kbfli%?@trzﬁlng isdnlcgp¢1 tg%le pt_cﬁaf%ﬁg(?{)ﬁﬁécﬁaﬁ%p@gg&ggggg eong as the
substitute conmponent is fu cfi onal l%’ echtij(ii\ilal gnt to.t.he truetcorrponent.
Still further FeCRYSF RPTPDILHNE COTEFTRATGING IranYRitter PeHetOr ecei ver
menber rat her hga t he tragrsmttﬁr mepber. By 19/ 01/ 2005 such an
arrangenent, tRETERY JCCEREEI UG ¢ 18816 etWoRlor mati on can be spread over

t he receiver rrenbe‘&s of .t he . .
: ccording to the present invention, whenever the

electronic equipments are physically connected altogether,
logical paths are restored according to the programmed path
information to readily reconstruct the network system. Once
the network system is disassembled, the same is readily
restored in a reassembling work. Accordingly, a,‘set of
disassembled electronic equipments can’ be freely ;cransported
and relocated at a desired place such as a public performance
stage. The set of the electronic equipments or components
are connected to a common communication cable for
reassembling. Upon power-on or resetting, the logical paths
are automatically restored within the communication cable to
reconstruct the network system. Further, a substitute
component can be accepted as a right member of the network
'system in place of a true component as long as the substitute
component is functionally equivalent to the true component.
Still further, the logical path information is stored in the

receiver member rather than the transmitter member. By



network to thereby facilitate quick booting of the system Moreover, the
path information can be reserved in a portable nenory nedi um which can be
brought into different places such as studios which are installed with a

group of simlar electronic equipnents. The nenory nedi um,i ? Qggﬂgd into a
net wor k managenent nenber involved in each group to therel;?q truct

the same network systemat the different studios. Additionally, in the

i nventive network system individual ers are not serially connected in.
contrast to W@hM@Iarﬁéﬂgﬁm&nﬁﬁg&eet@ﬁTﬁ)@?eﬁm(?u%h@f@@throni c equi pnent

I s physically, disconnected fromthe network system succeeding equipnents
still can rectifpsmatignacan be sprend qvrervim reeeivensnemberscof dheof the
system BRI EF DESCRI PTION OF DRAWNGS Fig. 1 is a bl ock di agram showi ng one
embodi ment  of nebworknice bhevebyn dbeiditite ypuiek bubtialy obrhei systesna conpl ex

el ectronic nusical instrunment. Fig. 2 is a flowhart show ng a nmain routine

of the invenMugesmaiahle path difofrngtich icanabtlewehaéd ishOWdidable
background process in the "network system 8 19/01/2005 Fig. 4 is a

Lo STOMOBD O HPTaIRE S 16 A plan o S
such as studios which are installed with a group of similar
electronic equipments. The memory medium is loaded into a
network management member involved in each group to
thereby reconstruct the same network system at the different
studios. Additionally, in the inventive network system,
individual members are not serially connected in contrast to
the MIDI network. Therefore, even if one electronic
equipment is physically disconﬁected from the network

system, succeeding equipments still can receive a data to

thereby prevent serious malfunction of the system.

BRIEF DESCRIPTION OF DRAWINGS

Fig. 1 is a block diagram showing one embodiment of the
inventive network system, which constitutes a complex
electronic musical instrument.

Fig. 2 is a flowchart showing a main routine of the
inventive network system.

Fig. 3 is a flowchart showing a background process in the

network system.



network system Fig. 6 is a flowhart showi ng a port setup process at each
node nmenber of the network system Fig. 7 is a table diagramlisting port
i nformation of one node nenber conposed of a sequencer. Fig. 8 is a table
di agram show ng a path nanagenent table stored in one nodﬁ @n&gg conposed
of amxer. Fig. 9is atable diagramlisting various pat oYy %
statuses. Fig. 10 is a flowhart showi ng a | ogical path restoration
process. Fig. 11 is a f]lowchart show ng_an equivalent path restoration
process. Fig. 12 Figadtisha dawehprinshovingqmimitpalizatdopaptocaessnalyenent
table. Fig. 13 is a flowhart showi ng a network informati on adm ssion
process. Fig.thd ietwoirflt eysteant show ng operation of a network managenent
menber of the network system Figs. 15A and 15B show exanpl es of a data

format reserved Fhgabfisopmuble ﬂiag?aﬁ%ﬁéﬁvaﬂgﬁa hiodle 18bles oft theowchar t

showi ng a panel process executed y each nodée nenber. Fig. 17 is a block
di agram show fagt#&otRWeehpnal

Fig. 6 is a flowchart showing a port setup process at each
node member of the network system.

Fig. 7 is a table diagram listing port information of one
node member composed of a sequencer.

Fig. 8 is a table diagram showing a path management
table stored in one node member composed of a mixer.

Fig. 9 is a table diagram listing various path setting
statuses.

Fig. 10 is a flowchart showing a logical path restoration
process.

Fig. 11 is a flowchart showing an equivalent path
restoration process.

Fig. 12 is a table diagram showing an updated path
management table.

Fig. 13 is a flowchart showing a network information
admission process.

Fig. 14 is a flowchart showing operation of a network
management member of the network system.

Figs. 15A and 15B show examples of a data format
reserved in a floppy disk.



network system of a conplex electronic mnusical instrunent. DETAILED

DESCRI PTI ON OF EMBODI MENTS Referring to Fig. 1, a network system of

el ectronic nusical conmponents are built up according to the invention.

The Fig. 1 network systemis functionally equivalent to thei @r@ é?
network of the hybrid electronic nusical instrunent. The ||% 00 net wor k
system has | ogical paths indicated by lines L1-L10 which are not physi cal
connection |ines,__but_are irtyal cqnnection |lines established in the

net wor k system TE%-nlag\Aérak liéﬁvﬁtc WIHg a/BARELPrAsABRE¥eCUbeGhi ch  are
al l ocated to respective nodes of a network and which have specific
functions or bylesh nodehinerabieddi nent, these nenbers include a keyboard
1, a sequencer (SEQ 2, a mxer (MX) 3, a first tone generator (1lst TG
4, a second tone Fgent¢vVasa blaok diggranastowinli 4 domeatgeaner ator (3rd TG
6. The keyboard 1 has a transmtter port *1 for outputting a key code
data. The seanefwerk systemibtia toagk ekydlectisnienmusieall idstagkadntand a
correspondi ng receivef port *1 which receives a MD nessage input, and an
input track 16 and a corresponding receiver port *16 which receives a MD
10 19/01/2005 mesqggeri fPRD DHROUGRITPIONWE BMBODIMEN T  sequencer
2 has input trac - and corre NdrnNg receiver ports. Farther, the
sequencer 2 has an output track 1 and a corresponding transmtter port *17

for transm tt‘i ng Re%xqjing to Fig. 1, a network system of electronic

musical components are built up according to the invention.
The Fig. 1 network system is functionally equivalent to the
Fig. 17 network of the hybrid electronic musical instrument.
The inventive network system has logical paths indicated by
lines L1-L10 which are not physical connection lines, but are
virtual connection lines establirshed in the network system.
The network system contains various.member_s 1-6 which

are allocated to respective nodes of a network and which have
specific functions or roles. In this embodiment, these
members include a keyboard 1, a sequencer (SEQ) 2, a mixer
(MIX) 3, a first tone generator (1st TG) 4, a second tone
generator (2nd TG) 5 and a third tone generator (3rd TG) 6.
The keyboard 1 has a transmitter port *1 for outputting a
key code data. The sequencer 2 of multi track type has an

- input track 1 and a corresponding receiver port *1 which
receives a MIDI message input, and an input track 16 and a

corresponding receiver port x16 which receives a MIDI

10



message output, an output track 2 and a corresponding transmtter port *18
for transmtting a M DI nessage output, and an output track 3 and a
corresponding transmtter port *19 for transmtting a M DI nessage

out put. Mreover, the sequencer 2 is provided with a path lbghgéaagion
manager and a corresponding transmtter/receiver port *50,

controller and a corresponding transmtter/receiver port *60 which
transmts a control data output and receives a control data input. The

mi xer 3 of eiGMSsagain@utdi invaighanet showe imathe digunegithel- 8 and
correspondi ng receiver ports *1-*8 which receive respective audi o data

i nputs. Furt heequemeemPxeas Inpat tpaoks @ed Snanld eoprasponding mecebrermanager
and a corresponding transnmtter/receiver port *50, and a controller and a

cor r espondi ngpbremsFuttlesr,rdoesegienoet 2*h8s Wi eutputanaekt s amdantrol data
out put and receives a control data input. The first tone generator 4 of

PCM type has @ofi@ishofdi in&ehitReF port L BNdor Frihbhlitfifeeh WATISSPECti ve
M DI nessage inpS S. Fla ther, the P rtone g(e)lr‘lerl"ator 41ﬁ§§ \aTﬂil 19/ 01/ 2005

pair of transgidd.g ep&ﬁ%ﬂ%%\éﬁtwggg&hﬁ&%%h&ﬁ;&n@% right audio

data outputs, respectiv ne generator 4 is provided
\[I)Mow ?SB?t gnhﬂfaa%ﬁﬁiﬂt%? POHAITs fo%nt(%a%s%r%rtrtfansgo L) Eﬁgsns%@et ter/receiver
output, and an output track 3 and a corresponding
transmitter port *19 for transmitting a MIDI message
output. Moreover, the sequencer 2 is provided with a path
information manager and a corresponding
transmitter /receiver port #50, and a controller and a
corresponding transmitter/receiver port *60 which transmits
a control data output and receives a control data input.
The mixer 3 of eight-channel digital audio type has
channels 1-8 and corresponding receiver ports *1—+8 which
receive respective audio data inputs. Further, the mixer 3 is
provided with a path information manager and a
corresponding transmitter/receiver port *50, and a controller
and a corresponding transmitter/receiver port *60 which
transmits a control data output and receives a control data
input.
The first tone generator 4 of PCM type has a pair of

receiver ports *1 and *2 which receive respective MIDI

message inputs. Further, the PCM tone generator 4 has a

11



controller and a corresponding transmtter/receiver port *60 which
transmts a control data output and receives a control data input. On the
ot her hand, the second tone generator 5is a FMtype which has a simlar
port structure as that of the PCMtone generator 4. The tqi r&}ﬁrﬁ)g
generator 6 may be a MM type, FMtype or else, and has a A2 port
structure as that of the first tone generator 4. Though not explicitly

shown in the figure,, these nenbers 1-6 may, hayve additional , ports. _In these
menbers 1-6, rr?gr TansTRIYL e P ogh ’@&ﬁﬁﬁetﬂﬂb‘yﬁﬁgﬂ B ety adgr am and
separately fromthe dIr,en(’fi ning functional parts which are operated by an
appl i cation prtghtasudia daia eetpuitr, sgspentiveypddedeoven, e/ BCHls nenber s

1-6, the logical path L1 is established to connect the transmtter port *1
of the keyboatdne gent¢tadoe biis previdediweh agmath hiforindtiensegueneer 2, the
receiver port *2 of the first tone generator 4, the receiver port *2 of

the second tommd geoermspondiandtidigm#ser iecepait pb& *60L hed i rd tone
generator 6. The logical path L2 connects the transmtter  port *17 of the

sequencer 2 t@onteollBE YIS @&fﬂes@én@in??ﬁe&ﬂsﬁﬁ‘tt r@_@éﬂﬂe/rzéglftt tkg?g of the

generator 4. The |ogical path L3 nnec e transmtter

seauencer 7.l FESRHAT ROt Bl DRGPRER: SROBHESIER bR TS

the receiver gata input. On the other hand, the second tone generator 5 is
a FM type which has a similar port structure as that of the
PCM tone generator 4. The third tone generator 6 may be a
MCM type, FM type or else, and has a similar port structure
as that of the first tone generator 4. Though not explicitly
shown in the figure, these members 1-6 may have additional
ports. In these members 1-6, the port is formed and operated
by an independent program and separately from the
remaining fﬁnctional parts which are operated by an
application program.

In the network system compdsed of the various members

1-6, the logical path L1 is established to connect the
transmitter port 1 of the keyboard 1 to those of the receiver
port x1 of the sequencer 2, the receiver port x2 of the first
tone generator 4, the receiver port *2 of the second tone |
generator 5 and the receiver port %2 of the third tone
generator 6. The logical path L2 connects the transmitter

port %17 of the sequencer 2 to the receiver port *1 of the first

12



port *1 of the third tone generator 6. Further, the logical path L5
connects the transmtter port *10 of the first tone generator 4 to the
receiver port *1 of the mxer 3. The logical path L6 connects the
transmtter port *11 of the first tone generator 4 to the _receiver port *2
of the mxer 3. The logical path L7 connects the transmtt18?0H8965*10 of
the second tone generator 5 to the receiver port *3 of the mxer 3. The

| ogi cal path L8 connects the transmtter port *11 of the second tone
generator 5 tonhgeneratord.pbhe togiodl paéﬁrﬂ&@ormec’theﬂ)leogi cal path L9
connects the transmtter port *10 of the third tone generator 6 to the

recei ver porttremsrhitithe portex18.of file segtentarg? dal thhatrbediler gumeel s the
transmtter port *11 of the third tone generator 6 to the receiver port *6

of the mxer &f {By sseohdtoRBN&eraior NI 1dga&ﬂl_sphthLE@ doHricggnnect

the ports of the nenbers 1-6 with each other to buifd up the network

system whi ch {ge ftyaﬁg{lﬂieﬁésli pgggqjl\ga?ﬁg}slgt%%dﬁcdgkgz td thd¥O¢didest ruct ure of

the el ectronic nusica nment . paths are virtual data

transfer line ' -nat ' | .opal abd . 5h uch that one
transmtter pgp{ggﬁogggggﬂshlgad&%é %&bggﬁéqrogétﬂa%rrﬁ%&t Ehé%gg(ﬁ% code or
group 13 19/01/ b-addr es ile a nultiple of cel mer -ports_assigned the
same group aBafﬁg%%%‘}P%‘ﬁ?ﬁ;\{h‘%/%?%m@eg%oﬁr 3!\@&%@%%5{ &01Eut put .

St ated ot herw se, the ltiple of.the receiver ports can.admt the data
out put whi ch ggngq:adt,pgngﬁpe £ FeCRY TPk 1 of the mixer 3. énloglca

path L6 connects the transmitter port x11 of the first tone
generator 4 to the receiver port %2 of the mixer 3. The logical
path L7 connects the transmitter port x10 of the second tone
generator 5 to the receiver port %3 of the mixer 3. The logical
path L8 connects the transmitter port x11 of the second tone
generator 5 to the receiver port %4 of the mixer 3. The logical
path L9 connects the transmitter port *10 of the third tone
generator 6 to the receiver port *5 of the mixer 3. The last
logical path L10 connects the transmitter port *x11 of the
third tone generator 6 to the receiver port *6 of the mixer 3.

By such a manner, the logical paths L1-L10 interconnect
the ports of the members 1-6 with each other to build up the
network system which is functionally equivalent to the Fig. 17
hybrid structure of the electronic musical instrument. These
logical paths are virtual data transfer lines. The. logical path
is functionally established such that one transmitter port

broadcasts a data output together with a group code or group
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paths fromthe single transmtter port. Mre inportantly, the |ogica
paths are initially set or programmed by a user to build up the network,
and logical path information thereof is stored in the receiver port rather
than the transmtter port. The initial or original paths can be readily
restored at booting or resetting of the systemso as to ré88hg2008t the
network. Further, the logical path information may be reserved in a
portabl e nmenory. diu auch as.a Lio py disk. The nenory nedi um can be
aﬁd; o

| oaded into a €5 iV{'Enil 8cfe MukAp eeplviel eeTienassagned Hdransaaranagenent

unit. The logical path information is downloaded into the network
nmanagenent ungrosp address cantcemmmonly meteivektlsy breardchisted ditte det ai | ed
description is given for operation of the inventive network systemin

conj uncti on wiotttputte Stdtedcobhesvise, ghe2natloipeaofnthia receivieng eptgcut ed by
each node nenber exenplified by the tone generator involved in the

inventive net wankadysitethe dathheutpah witiehi RetrdiRanitteAWRs tRE lbgikdot the
system Step S100 is undertaken to initialize its tone generating nodul e

functi on,  Namglaths fohiild &allensahshtuaegbar MoneLighuk ageRaduct ed such

as a 14 19/01/2005 danp process to prevent generation of an a t one.

e 5D LB B I R SRR EFERS: 5

network functhon; yh 1'1pC NS rlulatvggrlg,egrclai oegqcal path information thereof is
stored in the receiver port rather than the transmitter port.
The initial or original paths can be readily restored at
booting or resetting of the system so as to reconstruct the
network. Further, the logical path information may Be
reserved in a portable memory medium such as a floppy disk.
The memory medium can be loaded into a specific node
member which functions as a network management unit. The
logical path information is downloaded into the network
management unit so as to construct the network system.

Next, the detailed description is given for operation of

the inventive network system in conjunction with the
flowcharts. Fig. 2 shows a main routine executed by each
node member exemplified by the tone generator involved in
the inventive network system. In the main routine, upon
power-on to boot the system, Step S100 is undertaken to

initialize its tone generating module function. Namely,

initialization of the regular function is conducted such as a

14



later in detail. Further, Step 120 is undertaken to scan its receiver port
buf fer which receives a data fromthe network. Subsequently, Step S130 is
undertaken to check as to if the received data relates to network
informati on other than performance information. In case of YES, Step S140
is undertaken to adnit the network information effective tl®/0kR2095e the
network operation. In case of NO Step S150 is undertaken to admt the
performance information effective to control sounding and_sil encing »
operation of t REOCEHEH bP REAVentngereptaasmi amahnormeabionst or perforns
its regular function. In sinilar manner, other node nmenbers performtheir
own regul ar fuhbengidepnSddPrisspodertakest épsrecoghiae 1St ewShedeor S150 i s
fini shed, subsequent Step S160 is wundertaken to carry out a panel process

such that the addresspapuialdntiSeoshen ands ahéwbarapahd to poagharn Angi cal
paths into the network. By this panel process, the respective node nenber

acquires a patipitiahizasimnioft il aectwekefii@ion WhicH 9ElICBE Padcdih&pn be

readily reconstructed according to the path managenent table. Lastly, Step

S170 i nder t : N4 ha- des) JJhe data is
25 107 01/ 2005 of e ielARNERkher SSRep AOER Bridrhaal Ho" Rt 160G

Ll RSP PR RIS BEISEL PRk OB B e 0SS o

the port. Eac hSlqgglgquently, Step S130 is undertaken to check as to if the
received data relates to network information other than
performance information. In case of YES, Step S140 is
undertaken to admit the network information effective to
manage the network operation. In case of NO, Step S150 is
undertaken to admit the performance information effective to
control sounding and silencing operation of the tone
generator. In Step S150, the tone generator performs its
regular function. In similar manner, other node members
perform their own regular functions in corresponding Steps.
After Step S140 or S150 is finished, subsequent Step S160 is
undertaken to carry out a panel process such that the user
manually sets an operation panel to program logical paths
into the network. By this panel process, the respective node
member acquires a path management table. Thereafter, the
logical paths can be readily reconstructed according to the
path management table. Lastly, Step S170 is undertaken to

transmit a desired data to the network. The data is
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menber has a port information table which prescribes a protocol of each
port. Atransmitter port having a nulticast protocol broadcasts the data
together with a corresponding group address or group code rather than
speci fying an individual address of a destined nenber. Thereafter, the
routine returns to Step S120 to thereby repeat the cycle ofl9/G3/3085
S120-S170. Next, Fig. 4 is a flowhart showng the initialization process

of the network_functjon,  Finst t e 00 i nder t aken when the systemis
activated so Eﬁ%?sgﬁt%q]88eth%ﬁ§@99kj§€@ﬂg§’e§ﬁ?tgom‘iﬂ@aéSnurrber ’
according to a. s{gﬁ%ff cggsgorith, Then, Step S310 is undertaken to
comence a badRby gF SCEATEREM P |a1hdngeReREEY PektepProgiptaet ai | .
Briefly, a supervi sorgbor initiative nenber is designated in the

background pr §dddie phberduinghatlee) dateniselfvistpratuced dypanket s broadcast ed

fromother mnmenbers and circulating the network so as to coll ect node

nunbers of ot h@plieathenspfogramhendaisafehdbetlse beadenodeéhe supervisory
menber passes the data packets to a higher rank unit, or perforns various

tasks in respmember hases pore ihGordaRidRA0D ] erhinth E?é’écﬁﬁb@@aﬁ n the data
packets. In subsequent Step S320, each node nenber Dbroadcasts its own node

e P S SOSEPUEGRR oyl FERER ol THRURIGRA S0
protocol broadcasts the data together with a corresponding
group address or group code rather than specifying an
individual address of a destined member. Thereafter, the
routine returns to Step S120 to thereby repeat the cycle of
Steps S120-S170.

- Next, Fig. 4 is a flowchart showing the initialization
process of the network function. First, Step S300 is
undertaken when the system is activated so that each node
member recogrﬁzes its own node number according to a
specific algorithm. Then, Step S310 is undertaken to
commence a background process which will be described later
in detail. Briefly, a supervisory or initiative member is
designated in the background process. The designated
member watches data packets broadcasted from other
members and circulating the network so as to collect node
numbers of other members from the data packets. Otherwise,
the supervisory member passes the data packets to a higher

rank unit, or performs various tasks in response to a service
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br oadcast ed node nunmber data and records the same. Further, the initiative
menber recogni zes the nenbership of the network systemto thereby broadcast
a first ready signal packet which indicates conpletion of preparation of
menbership information. For this, Step S330 is undertaken _t? stand by
until the first ready signal packet is issued from the inilf/@i2085menber.
A relatively nonbusy nmenber is automatically designated as the initiative
or supervisoryg

i I in th t wor k
syst em accor di ng %o sgoggﬁ%@ﬁéﬁl&gﬁfﬁeﬁﬁ%ﬁge h%éﬂ?q%sg eLt aken
the i the Jfi r eady sj gna cket which indicates the
322& et ?olnSz? est’%ljé()’ %?e%tbli’:oﬁff &eg‘gyetrhiéi%‘hr%% h‘.%f) T’Hﬂdﬁiﬁ_&%iwmbt %tﬂ that the
i ndi vi dual nb notifies jits o no ni que. i nformati on o] e
ni tiati ve motBBICH iy S6GAERIEHBY wiep. SPHD Hodbe netveRk. Mk mat i on

contains a unique address, a_function |abel and a nodel code of the

i ndi vi dual mefRET VISR Y Anganb eragi ivddativei meneben colliegte thechi ne code of
an electronic_-conponent that is the individual nmenber. The function | abel
i ndi cates a pé?ﬁ@?@%edfmdeimmnbfert@atwlami recoclscthpaasene. 17 19/ 01/ 2005
or equi pnent. The nodel code indicates a general or higher classification

of the el ectrdnaxtiegyitheentitiative wietitreraftiostizes $hePREhb Erdtipaof ower
class of the electronic equipnment, while the nodel code is generic to
lower classes thie hBEwBrREYRBIE to thereby broadcast a first ready signal
packet which indicates completion of preparation of
membership information. For this, Step S330 is undertaken
to stand by until the first ready signal packet is issued from
the initiative member. A relatively nonbusy member is
automatically designated as the initiative or supervisory
member among all the members involved in the network
system according to so designed algorithm. |
Then, Step S340 is undertaken upon the issue of the first
ready signal packet which indicates the completion of the
preparation of the membership information such that the
individual member notifies its own node unique information
to the initiative member thrbugh the network. The node
unique information contains a unique address, a function
label and a model code of the individual member. The unique
address indicates a unique machine code of an electronic

component that is the individual member. The function label

indicates a performance function of the electronic component
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equi prent having a different structure but an equivalent function. Fig. 5
shows a node table which [ists the node unique information of all the node
menbers. For exanple, the node nenber 1 has a uni que address "aaaaaaaa", a
function | abel "M D KEYBOARD', and a machi ne nodel code_dgﬁﬁﬁ@©©§N'. The
initiative node nenber collects the node unique informati Il of
the node nenbers to thereby broadcast a second ready signal packet which

| ndi cat es _conpiebaipierth TRR4RIE! Gydd Mliflatel 308 derst BF g | S

undertaken to stand by until the initiative ner ol l ection
i gnal packer 1 DS 0B CHRL LR B e R PR B RS BRToES 1 he
her eby ot or e P gt AN S R P elctinninenuibBumtor plbuned by
ransm trer arftis BESVrO BB LaRssds dorgd asPrsed tharcloioonmm
25 shown i 1’ FIGRIPIGR, HAIAEHS cilleeRt shuitieme bt wie cofivakmdm {ter
and/or receiver, a protocol, a group code and a service item In Step
S370, each t r dvaetiamer port is assigned with a unique group code if the
sane has the
Fig. 5 shows a node table which lists the node unique

information of all the node members. For example, the node

member 1 has a unique address “aaaaaaaa”, a function label

“MIDI KEYBOARD”, and a machine model code

“AAAAAAAA”. The initiative node member collects the

node unique information from all of the node members to

thereby broadcast a second ready signal packet which

indicates completion of the node table. In this regard, Step

S350 is undertaken to stand by until the initiative member

finishes the collection of all the node unique information.

Upon the issue of ‘the second ready signal packet, Step S360 is

undertaken so that each member receives the node unique

information of other members from the initiative member to

thereby store the node table shown in Fig. 5, which is

commonly owned by all the members.

Next, Step S370 is undertaken such that each member

forms transmitter and receiver ports according to an installed

program. Consequently, each member produces a port
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mul ticast protocol as will be described later in detail. Then, Step S380
i's undertaken to check as to if the individual nenber has its own path
managenent table as shown in Fig. 8. In case of YES, Step S390 is
undertaken to restore |ogical paths according to the pathlgﬁﬁggﬁgsnt
table. Further, Step S400 is undertaken to retry restorati e

| ogi cal paths when Step S390 fails to open the logical paths due to

I SSi f dat; . . rties, Further, Step

$470 15 under (opoRTtRtion Yl M SRARA {Fﬁl@nﬁé “fégﬁkﬁ?@f&s @vtaﬂrﬁy the'retrial

f S $400 t hat }.ogica ath to a functiona

equi val ent maania et s E8H8 G traarf‘mt%ﬁtandfe’mvag, mrqteeﬁ%,hén the
nmb f th t k. t Then,. the rtoutine_returns_as in the case

V\nﬁer grt hg Che%{%ﬁgﬁ%b{ieﬁ%ﬁ@f gﬁe@é,@g’ 1enphe ﬁHUEtP\T@P ﬁﬁ%ﬂ, gachalgansnanaer or

substitutional nenmper is newy jinvolved in the network system such a
menber i niti alP9rigleassignesavath ta undgmegraupmenssgeifetiie sabehas decondary
menber having no_ receiver port may not execute Steps of S380- S410 as
encl osed by tnaltigest@rotneol astwal theydescribext later gn Getdibvd Teedet ai | of
the port setup process. In 19 19/01/2005 this process, Step S500 is _
undert aken suchteh&38Ches undiertakieh tonelibet agrias it tlse ihdiwiehiali nf or mat i on.

tabl e according to its own internal program For exanple, the sequencer of

the node nmenbaneZnbepdiipeitsi 6wnopAtRIhhnapethdRt taB1d a8lshA®n in
Fig. 8. In case of YES, Step S390 is undertaken to restore
logical paths according to the path management table.
Further, Step S400 is undertaken to retry restoration of the
logical paths when Step S390 fails to open the logical paths
due to missing of data packets or nonresponse from other
parties. Further, Step S410 is undertaken when a logical path
is not restored even by the retrial of Step S400 so as to
connect that logical path to a functionally equivalent machine
instead of a true machine which is not found in the member
of the network system. Then, the routine returns as in the
case where the check result of Step S380 is held NO. When an
additional or substitutional fnember is newly involved in the
network system, such a member initially does not have its
own path management table. A secondary member having no
recelver port may not execute Steps of $380-S410 as enclosed

by the dashed line in the figure.

Next, Fig. 6 shows a detail of the port setup process. In
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shown in Fig. 7. Particularly, the group code is given by follow ng steps.
Nanmely, Step S510 is undertaken to retrieve information of one port (for
exanple, port. *1) fromthe port information table. Step S520 is
undertaken to check as to if the protocol indicates "nulti 7&/ ﬂd t he
port type indicates "transm ssion only (TX-ONLY)" accordi r@ 20
retrieved information. In case of YES, Step S530 is undertaken to assign

an i ndi vi dual ge ' Qrti0 he nul {.i cast; type.
Further, Step tgéggﬁ io(sé%g%dg{r’)?élk%?noq E@%&ig%?ﬁtsﬁfgha%ﬁ rtﬁﬁ ]&‘%H &‘&% e into
the port informatijon _takle. For exappl as,sho in Fig..,.7, the port

i nf or mati on FQBFéb‘?TsPFPBP&SSVE?’[%PQI‘%B&HIE@H@H- %lbiq‘ %Fc&h@ntgr g‘hé tter
port *17 of the multicast protocol,. Then, Step S550 is undertaken to
check as to i PWRSDECERR Proghithsl'ar exasnpes sdwispnencemof d&ge of YES,
the routine backg to Step S510 to thereby repeatedly assign group codes to
all of the tr mpembryr 2 pradueeritpuowincpert infarmatiosr table as t he ports
are processed, the check result of Step S550 turns NO to thereby return.

On the ot her shavdn inf Fige7cRakticekuly, tie gronpSsade iis givencb|NO, t he
routine junps to Step S550. In the port information table 20 19/01/ 2005

B1'ank 0r oup_code or i Ler e e N e B0 g catieRer ) e @

before, Step $AfSrmamBNeAordPort (for example, port *1) from the port
information table. Step S520 is undertaken to check as to if
the protocol indicates “multicast” and the port type indicates
“transmission only (TX-ONLY)” according to the retrieved
information. In case of YES, Step S530 is undertaken to
assign an individual group code to that transmitter port of
the multicast type. Further, Step 5540 is undertaken to
register the acquired grdup code into the port information
table. For example, as shown in Fig. 7, the port information
table is filled with a group code “10” for the transmitter port
*17 of the multicast protocol. Then, Step S550 is undertaken
to check as to if there still remains a nonprocessed port. In
case of YES, the routine baéks to Step S510 to thereby
repeatedly assign group codes to all of the transmitter ports
of the multicast type. After all of the ports are pi‘ocessed, the
check result of Step S550 turns NO to thereby return. On the
other hand, if the check result of Step $S520 is found NO, the

routine jumps to Step S550. In the port information table
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background process. In detail, as showm in Fig. 3, Step S200 is undertaken
to watch circulating data packets. Step S210 is wundertaken to carry out a
special process. In this process, the initiative nenber designated to the
supervi sory nenber collects all the node nunbers and the aigﬁﬂ/gbﬁg node
uni que information. However, other node nenbers than the i e

menber may not execute this special process. Further, Step S220 is

undert aken sugﬁoﬁiﬂge?t%%;@gg}g‘% gggg%m%ggéégggsc ags%lieo if the circulating .

data packet is ei reto. In case of YES,

subsequent St i taken qt heck as to if the adm{ted data
packet shoul ngBIe%%g’g’éjs‘@a‘%f g;%i{ magsn@rb % BLARP. cqcﬁe Qs dpe&g&g@bs equent
Step S240 is undertaken such that the node nenber issues a reply data
packet concer RFAHPi ‘E%@?T with reference to various installed tables in
response to a service demgn ﬁo_nt ained in the received data packet.
Particularly, the/Modeser riaflih Helere, aStapSp 1daceryaekees ither esponse to
an inquiry demand concerning the port type for use in settings of |ogical
paths, or in beskgneundoprocess. hedletail, fasrshownpar Figi 8t Gtept 5860t abl e. On
the other hand, if the check result of 21 19/01/2005 Step S230 is found

YES, Step .52&)unslemdkenatcewdtehpeissuldidngr éati yektkess.aSpepks210 ¢st he
hi gher rank unit. Further, if the check result of Step S220 is found NO

1Eihﬁi ngg,ess bagidert ke P cR2HP AR 4BPREICAFEcdCR PhRPpPEA&Lthe2S0 18
initiative member designated to the supervisory member
collects all the node numbers and the associated node unique
inforrﬁation. However, other node members than the initiative
member may not execute this special process. Further, Step
5220 is undertaken such that the individual member checks
as to if the circulating data packet is either broadcasted and
addressed thereto. In case of YES, subsequent Step 5230 is
undertaken to check as to if the admitted data packet should
be passed to a higher rank unit. In case of NO, subsequent
Step 5240 is undertaken such that the node member issues a
reply data packet concerning itself with reference to various
installed tables in response t-o a service demand contained in
the received data packet. Particularly, the node member
transmits a reply data packet in response to an inquiry
demand concerning the port type for use in settings of logical

paths, or in response to a user request for the port

information table. On the other hand, if the check result of
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t hereby repeating the aforenenti oned background process. Next, Fig. 10
shows details of the logical path restoration process or path opening
process. In this process, Step S600 is undertaken such that the individual

node nmenber clears old path settings of its own path mana gm& bgbl e. For
exanple, the m xer of the node nmenber 3 has the path manag 0Pabl e
showmn in Fig. 8, and clears a path setting status at a rightnost columm of

the table in e Wi S wi | e descrihed s ifically .
- conj unct 1 of o SAspis TS5l mRSocim S2an & uhdRfi el b lisChES | §
undertaken to retriev firgt row of the data corr.esponding . t he

recei ver port Ie?celfvreara@g% R%(tﬁ??tngh&g‘@n@ﬁ%qra@%k L e&-‘?ur%b@g’ §£6 €is
undertaken to chegk as.to.if a specified i que address of a, corresponding
transnitter n@%@éf( jesuls @lﬁréﬁeilhgt%ﬂ@ l@og@ﬂ'ﬂé&‘l&, e PaRanpt ®acksdsr ding to
the first row of the path nanagenent table shown in Fis% .8, the receiver
port *1 shoul dtiep 530Neas el the ease avizeriet Séep ME2dor $250 ng fmishedye

address "dddd dddd". Thus, Step S620 is undertaken to check as to if an

el ectroni ¢ i nshevebptrepesdtingg thie aforengertiadddebackgrachdabtocdssyol ved in
the network 22 19/01/2005 system Then, the process advances to Step S630

when it is confirNegt!Fag. 10sRwsdedblls ofhehé JoEHal fahngedtoratisn que
address actually exists inh the network system In Step S630, check is nade
as 10 types rgfyde’d diophtk opening process. In this process, Step S600 is
undertaken such that the individual node member clears old
path settings of its own path management table. For
example, the mixer of the node member 3 has the path
management table shown in Fig. 8, and clears a path setting
status at a rightmost -column of the table in Step S600. The
following steps will be describ.edvspeciﬁcally in conjunction
with the path management table of Fig. 8. Step S610 is
undertaken to retrieve a first row of the data corresponding
to the receiver port *1 from the path management table.
Then, Step S620 is undertaken to check as to if a specified
unique address of a corresponding transmitter member is
found in the node table. Fof example, according to the first
row of the path management table shown in Fig. 8, the
receiver port *1 should be connected to a transmitter member
having a unique address “dddd dddd”. Thus, Step S620 is
undertaken to check as to if an electronic instrument having

this unique address is actually involved in the network
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transmtter and receiver ports. Further, Step S640 is wundertaken to check
as to if ports having the required types exist in the transmtter and
recei ver nenbers connected to each other. This check is conducted with
reference to the node table which is commonly shared by the respective
node menbers and other tables. Nanely, the node table is 194a/20@8 to find
out that the node nenber 4 has a unique address "dddd dddd". Further, the
port information table is checked so that the receiver nenber confirns

exi stence of isystemwilhetgithey ppotess advhuckden, Stép iIS63Ikedyn ieds t hat the
receiver port *1 is a nulticast type. Wth regard to a correspondi ng

transmitter p@oﬁmﬁﬁhé&%ﬂﬁetlﬁé@leéﬁ@ﬁﬁéWﬁ@ﬁrurh@ﬂ!t%éﬂﬁirgfﬁlﬁﬁsuh &lni que
address "dddd dddd", the transmtter nmenber is identified as the PCMtone

generator 4 "ﬁd(ﬁersgé’ét%%‘} wiéﬁ@eiff‘%@o!ﬁ@ﬁiﬂﬁa it is confirnmed that

the counter port is a transmtter port one generator. Further,
this transmtter réels o tiAf) . trapsmtter port %10 W th
reference to the ggt ﬁtéghga%gﬂ'e#{léagégﬁggd?haesn?otP@eﬁorrqoqqlﬁ?%gtﬁﬁ%%n tabl e
of the PCM tone enerator 4 s checked so that,it kS C |£ned that the port
*10 23 19/01/ %@gg@%{%aﬁ‘ﬁ]i FEEAYET RPLS- gﬁ@?ﬁﬁeﬁ???%}émw eceiver port *1
of the mxer ang the trans 'tier port, *10 of the PCM tone enerator are

i dentified as WMde @&FO&Q@C%@S dorhRerts havingathe geaanresd tWpes| ogi cal

path. Further, the_ protocol type is . _
exist in the transmitter and receiver members connected to

each other. This check is conducted with reference to the
node table which is commonly shared by the respective node
members and other tables. Namely, the node table is
searched to find out that the node member 4 has a unique
address “dddd dddd”. Further, the port information table is
checked so that the receiver member confirms existence of its
own receiver port *1. Further, it is recognized that the
receiver port *1 is a multicast type. With regard to a
corresponding transmitter port, since the path management
table indicates the unique address “dddd dddd”, the
transmitter member is identified as the PCM tone generator
4 with reference to the node table. Thus, it is confirmed that
the counter port is a transmitter port of the PCM tone
generator. Further, this transmitter port is identified as a
transmitter port *10 with reference to the path management
table. Then, the port information table of the PCM tone

generator is checked so that it is confirmed that the port x10
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mat ched between the receiver port *1 and the transmtter port *10, thereby
proceeding to Step S650. In Step S650, the receiving nmenber acquires the
group code assigned to the identified transmtter port with reference to
the port information table of the transmtting nmenber. The acquired group
code is registered in the port information table of the rdO&V2665nmenber.
Consequently, the sanme group code is assigned to the pair of the
corresponding.transmtter and receiver nenpers. By this, the transmtter
port broadcadt $he Hailkicasieime. Wonseanengh fine seecivahinartrk o
correspondi ng receiyver port can pick up the broadcasted data by -

di scri nmi nat i nghenmixer samé dher tuanseoitéer Thent, * ) af §67®CM tonder t aken to
set the path setting status to "1" in the path nanagenent table. As listed
in Fig. 9, theeatatber dre idulitchedast tla¢ dobeedtopiactiles prirm dctedstabl i shed or
opened from the receiver port to the transmtter port. On the other hand,

the path settigghsbehes bysthetlopival3path.n FeiréheS66Re éjrfotbbsl eyppeksresul t of
Step S620 shows that the wuniquée address is not found in the node table, or

|f The check satihbddbefiiam He0rdier bort SC0ANE henaxbaiense of a 24
19/ 01/ 2005 corresponding transmtter port or shows that the protocol type

IS not matche Oﬁs*sibo%e'g‘?baﬂrgghcggdgﬁng tl%ggﬁéﬁ 3@50 I ndi cates that the

| ogi cal path i's nhot yét €
In Step S650, the receiving member acquires the group

code assigned to the identified transmitter port with reference
to the port information table of the transmitting member.
The acquired group code is registered in the port information
table of the receiving member. Consequently, the same group
code is assigned to the pair of the corresponding transmitter
and receiver members. By this, the transmitter port
broadcasts a data together with the group code, while the
corresponding receiver port can pick up the broadcasted data
by discriminating the attached group code. Then, Step S670
1s undertaken to set the path setting status to “1” in the path |
management table. As listed in Fig. 9, the status “1”
indicates that the logical pafh is established or opened from
the receiver port to the transmitter port.

On the other hand, the path setting status is set to “3”
in Step S660, if the check result of Step S620 shows that the
unique address is not found in the node table, or if the check

result of Step S640 fails to recognize an existence of a
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t herefore suspended. In such a case, the process advances to Step S680 as
in the case where Step S670 is finished. In Step S680, check is nade as to
if a next data exists in the path nanagenent table. In case of YES, the
process backs to Step S610 to thereby repeat the | ogical path restoration
process. In case of NO the routine sinply returns. An exaffle2085gi ven
where the check result of Step S620 shows that the uni que address does not
exi st in the node tab ferrl

to the p nt tabl shown in
Fig. 8, the r&BHSEP Pg @%@%gﬁtf&rtaohﬁﬁaﬂ@wg g Plfqtplc ffff" as a
corresponding transmtter e . \ i s uni que_address is not
found in the EYRAUA I?lfbtdén@tégleéi ngﬁoghp‘f"ﬁ il 1859, It estiert ug E%Ze t he
routi ne branches from Step S620 to Step S660 as described above. In this

case, the Iogmdmatpatthaatsthmlcagmai/ pediniscnotl yted estadbishiedunndetsui prent
whi ch has the sanme function as that identified by the unique address,

provi ded t hat therdfoae sulspienideide by siycheatcase, thevptowdsiad vdxecawetaor k
system For this, the path setting status is set to "3" indicative of the

suspended staSerrSG&Q ashai bheenaecwivretStHe S6BY BUiRishdd.obeBhep he node
menber conposed of the m xer conpletes the path managenent tabl e 25

761 002 e mme i o AR EINRR L0
management table. In case of YES, the process backs to Step
5610 to thereby repeat the logical path restoration process.
In case of NO, the routine simply returns.

An example is given where the check result of Step S620
shows that the unique address does not exist in the node
table. Referring to the path management table shown in
Flg 8, the receiver port x5 désignates a unique address “fiff
fiff” as a corresponding transmitter node member. However,
this unique address is not found in the common node table
shown in Fig. 5. In such a case, the routine branches from

Step S620 to Step S660 as described above. In this case, the
logical path is forcibly connected to a substitute equipment
which has the same function‘ as that identified by the unique
address, provided that such a substitute equipment is

- involved in the network system. For this, the path setting
status is set to “3” indicative of the suspended state in the

path management table. By such a process, the node member

composed of the mixer completes the path management table
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established in the path restoration process. First, Step S700 is
undertaken to retrieve a data set having the status "3" fromthe path
managenent table. For exanple, in case of the path managenent table shown
in Fig. 8, the data set of the receiver port *5 is retrieved, which

i ndi cates a nodel code "FFFFFFFF' of a receiving nenber. TR /2808p S710
I's undertaken to search the node table shown in Fig. 5to find a node
menber havi ng the nodel gode,"FFFFFFFF'. In this exanple, since the node
menber 6 has £fé IIDCEE%' 8v FFFFFFFF", Step S720 judges YES to t her eby

advance to Step 30. In this step, types of the receiver and transmtter
ports are exani neeN§%f, ekl §h9\WSaﬁntQﬂLStV@ie@6mt gteeationst ep S740 is
undertaken to check as to if the types of the receiver and transmtter
ports are mat phedesd whichcis exértted im calse shatotlee doginal ghatdk i fiatade as to
an existence of a corresponding port in the transmtting node nenber. This

is because t bstablishedanctied pathnsstot&tionepbecess. Fhst, Spepi37@@ nodel
code has the sanme function as that of a mssing transmtter nenber, and

therefore theisearddi¢dkeh tanssiriéws amﬁbﬁfseWaM?themhtﬁ§de! ng
transmtter port. Alternatively, check may be nmade as to the existence of

20 19/ 01 2005130, A ERRPRcbag, D ebcSIon e Lo
Upon path management table shown in Fig. 8, the data set of the
receiver port %5 is retrieved, which indicates a model code
“FFFFFFFE” of a receiving member. Then, Step S710 is
undertaken to search the node table shown in Fig. 5 to find a
node member having the model code “FFFFFFFE”. In this
example, since the node member 6 has the model code
“FFFFFFFF”, Step S720 judges YES to thereby advance to
Step S730. In this step, types of the receiver and transmitter
ports are examined in manner similar to Step S630. Further,
Step S740 is undertaken to check as to if the types of the
receiver and transmitter ports are matched with each other.
In this process, no check is made as to an existence of a
corresponding port in the trénsmitting node member. This is
because that the searched transmitter member of the
specified model code has the same function as that of a
missing transmitter member, and therefore the searched

transmitter member may have a corresponding transmitter

port. Alternatively, check may be made as to the existence of
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perm ssion of the path connection by the user, Step S760 judges YES to
all ow. the equival ent path connection. Then, Step S770 is undertaken to
obtain the group code of the transmtter port. The group code is
registered in the port information table of the receiving node nenber.
Further, Step S800 is undertaken to set the path setting st&@k2005"2" in
the path managenent table. As shown in Fig. 9, the status "2" indicates
the tenporary path connectj.on under the request. Then, Step S810 is

under t aken tot&)@sﬁ%rr&s’é’é’ HE PRHuest to the user as to if the path

managenent table should_ be dat ed. Upon_perm ssion by the user, Step S820
judges YES to al |Nﬁxth8temcéf501@s amdersapenntoassageadinstizasuest to
Subsequently in Step S830, the original unique address "ffff ffff" of the
transmtter pawises if epl eqaivdlgnampatdt shbuldileieonaddteds Upohf abcd" in

t he path managenent table. The equivalent path is tenporarily connected in

Step S770. Fyséiaissidhaif $63Qath cogretabanbyothdate Shep [SHGY nanagenent

table so as to fix the tenporary path connection in case that the

Subst{ LUt e eqluRA! VISS e/ AROANEAY ciRARGHEHALR dditASiHer kgt em

Unl ess the path "management table is updated, " the user nust respohd to a 27
191012005 1 e SEHEL 0 RBURLG 00 i B R PIRESEA R el e
to set the transmitter port. The group code is registered in the port

information table of the receiving node member. Further,

Step S800 is undertaken to set the path setting status to “2”

in the path management table. As shown in Fig. 9, the status

“2” indicates the temporary path connection under the

request. Then, Stép S810 is undertaken to issue a second

reQuest to the user as to if the path management table should

be updated. Upon permission by the user, Step S820 judges

YES to allow the updating of the path management table.

Subsequently in Step S830, the original unique address “ffff

fift” of the transmitter port is replaced by an actual unique

address “ffff abcd” in the path management table. The

equivalent path is temporarﬂy connected in Step S770.

Further, Step S830 is undertaken to update the path

management table so as to fix the temporary path connection

in case that the substitute equipment is permanently

connected to the network system. Unless the path

management table is updated, the user must respond to a
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path setting status to "5" indicative of a path connection wunable state in
case that Step S720 fails to find the desired nodel code of the
transmitter nenber in the node table, or in case that Step S740 judges

m smat chi ng between the receiver and transmtter ports. Further, if Step
S760 judges that the user does not pernit the tenporary pdoO@008cti on,
Step S780 is undertaken to set the path setting status to "4" which

i ndi cates a p%':h di sconggcti on state u?d%re uest. Thereafter, Step S840
i s under t aken '8t CREBLSHIOF ParMIsSHEY O Ratltcongeqtion WagAeHaE h
managenent table, if Step S820 , judges that the user does not permt the
updating, or $h§prgetvmﬂo,syst_7@u wnact88abedi ni sh their processes. If the
check result of Step S840 is found YES, the routine backs to Step S700 to

repeat the equi val@nttheabbherdtaordt $tep F@essuhdertdlecment setdtha set. On
the other hand, if Step S840 is found NO the routine sinply returns. By

executing the peah yaitent satts toessdradiQripe afes pathheonhiedtival path
managenent table of the mxer showmn in Fig. 8 is rewitten into the

updat ed path FpislgesRitt inabhse 8hat 57261 Bilsléo %ﬁetaﬁsw@aque.
address of the transmtter port corresponding to either of the receiver

o o R MRSl 2 OAROR sty ot ol
information gdmitdl pg,p rs%ggs§726 jhﬁ%e@aﬁﬂsﬁ%%gzﬁ{qu Hethden théP S900 1s
receiver and transmitter ports. Further, if Step S760 judges
that the user does not permit the temporary path connection,
Step S780 is undertaken to set the path setting status to “4”
which indicates a path disconnection state under request.
Thereafter, Step S840 is undertaken to check as to if a next
ddta set exists in the path maﬁagement table, if Step S820
judges that the user does not permit the updating, or Steps
5780, S7T90 and S830 finish their processes. If the check result
of Step S840 is foﬁnd YES, the routine backs to Step S700 to
repeat the equivalent path restoration process for the next
data set. On the other hand, if Step S840 is found NO, the
routine simply returns. By e.xecuting the equivalent path
restoration process, the original path management table of
the mixer shown in Fig. 8 is rewritten into the updated path
management table as shown in Fig. 12, where the unique
address of the transmitter port corresponding to either of the

receiver ports *5 and 6 is replaced by the actual and
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undertaken to check as to if network information fed fromthe network
indicates a reset signal. In case of YES, Step S920 is undertaken such
that the individual node nmenber resets all of its functions or operations.
The reset signal is issued to reset the network when a new nenber is
introduced into a node of the network. As described beforqoMtnQosf er ence
to Fig. 1, the individual node nenber is operated by the application
program and the, port program which, are parat.e from each ot her.

Theref ore, théubéglttuﬁf‘?}bﬁ%’lawgﬂ‘é%é‘ drsss d’ ﬁé‘éﬁtﬁ However, in such a case, -
if the reset signal originates froman_end of the network, the reset
signal may cl ash Nexth Bigial 3 shesiedetadsadnidihactwork wiforinatioe net wor k
due to a transfer delay or else, thereby causing destructive running such
as abnormal cadihitioug prowess gérdramain routieewFafstt Bitep 3900 & t he
functions are reset in this enbodinent to avoid destructive running. If

Step S900 j udgerldritakehhi aetatk tadtdef wetworknidbrBidtesn ifedn@bna theset

signal, subsequent Step S910 is wundertaken to check as to if the admtted

network i nfom@idk iWicasess, ?esre%cgigghl.f Ph da%%d%%ﬂigz%g@@gzmgagemt

table. Steps of S910-S950 are conduct so as 29 to construct
e o0 <ol PG ASKEICL I Y0P 0F DaARRE TRl BB RER A O 1
initial pass fits functions or operations. The reset signal is issued to

reset the network when a new member is introduced into a

node of the network. As described before with reference to

Fig. 1, the individual node member is operated by the

application program and the port program, which are

separate from each other. Therefore, the port program alone

coﬁld be reset. However, in such a case, if the reset signal

originates from an end of the network, the reset signal may

clash with a data issued from another node within the

network due to a transfer delay or else, thereby causing

destructive running such as abnormal continuous tone

generation. In view of this, all of the functions are reset in

this embodiment to avoid destructive running.

If Step S900 judges that the admitted network
information is not a reset signal, subsequent Step S910 is
undertaken to check as to if the admitted network

information indicates a request for loading of a path

management table. Steps of S910-S950 are conducted so as
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managenent tables installed in the individual node nenbers, into new pass
managenent tables stored in the floppy disk or sonething else. Therefore,
if Step S910 judges that the admtted network information indicates a
request for |oading of the pass managenent table, subsequent Step S930 is
undertaken so that the individual node nenber stops its owl9/01/20060ns
except for a communication function. The node nenber stops not only the
operations but also the functions in order to block unnecessary
restoration o&ot‘H@lﬁ tsyrt dheplaghsal Pﬁ&hséb@é}ﬁﬁh@lg tRed MRl of the tone
generator stops all of generatl ng tones. The node of the sequencer stops
record and r &paBAGETIAIH tableustiared s extornal Steppratiski dﬂamkd[yt aken to
notify a loading permssion to a particular node nmenber which is a network
nmanagenent unithewliachregsestsist issukdatb rewretst thdénitialSpegs S950 is
undertaken to replace the old path managenent table by the new path

managenent takhgnhpansdiet t&blesriomthied 1@ptﬁ@ﬁﬁdmalmrﬁ@aetmemb&>s this,

new | ogi cal paths are constructed by the new path managenent tabl é. Then

the routine FPYSRLRS &%éés%i%fh%%@ﬁeﬁ§ tiabl {:@@t&%ﬁﬁﬂ"‘lﬁ %%g&oﬁﬁg%l udges

that the admtted 1 nformation ot the [oad request for the
a1 TanageTe Syl P RGO S0, ST LOHER, REaHIy o @ b
admitted network information indicates a request for loading
of the pass management table, subsequent Step S930 is
undertaken so that the individual node member stops its own
functions except for a communication function. The node
member stops not only the operations but also the functions
in order to block unnecessary restoration of the logical paths.
For example, the node of the tone generator stops all of
generating tones. The node of the sequencer stops record and
reproduction of musical data.
Next, Step S940 is undertaken to notify a loading
permission to a particular node member which is a network
management unit which issues the load request. Next, Step
5950 is undertaken to replacé the old path management table
by the new path management table transferred from the
network management unit. By this, new logical paths are
constructed by the new path management table. Then, the
routine advances to Step S960 as in the case where Step S910

judges that the admitted information is not the load request
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other nmenory nedia. Step S960 is undertaken to check as to if the received

network i nformation indicates the dunp

t abl e.
nmenber
nmenber .

menber dunps its own path

The requesti

managenent ta

the case where St é:{fesg

request of the path managenent
In case of YES,.Step S970 is undertaken so that the individual
notifies a dunp perm ssion to the requesting network
Further, Step S980 is undertaken such that the indbP0idRe05node

managenent table to the dunp requesti ng nenber.

node

managenent

nber of the network nagenment unit collects the path
Egég%ﬁraﬁﬂwma&ag@me%a@ nbers, and records the collected

information into a flogg%disk or else. Then, the routine returns as in

(ud984 aneauntestakdmotoatamny adbia dednpr om t he
network is not the dunp request for the path nanagenent table. Fig. 14

shows oper at i @rowkss ld thet path maregerrent tabilé intpenflppwsr divk be activate

t he network managenent unit, Step S1000 is undertaken such that the

net wor k

managenment unit does not 31 19/01/20
so that the r

check

managatentmemhdry thedsl.i 8esp iSF6EI wirla@hlkeh W EhOfk iay &1 N | ar
manner as ot her node menbers. The initialization of the network function

s conducted SfRheardcifad iiwidid izfforRIAG6HIndiPARKC the (1t vor

resul t

dits own pat

managenent table
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S970 is undertaken so that the individual node member
notifies a dump permission to the requesting network
management member. Further, Step S980 is undertaken such
that the individual node member dumps its own pa,th.
management table to the dump requesting member. The
requesting member of the network management unit collects
thé path mdnagement tables from all of the node members,

and records the collected information into a floppy disk or

else. Then, the routine returns as in the case where Step S960

judges that the information admitted from the network is not
the dump request for the path management table.

Fig. 14 shows operation of the network management
unit. Upon power-on to acti;\fa,te the network management
unit, Step S1000 is undertaken such that the network
management unit initializes its own network function in
similar manner as other node members. The initialization of
the network function is conducted similarly as the Fig. 4

process. However, the network management unit does not
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Step S1010 is undertaken to detect if a floppy disk or else is inserted
into the network managenent unit. This detection is periodically effected
until a floppy disk is inserted. Then, Step S1020 is undertaken to wait
for a conmand input. Further, Step S1030 is undertaken when a conmand is
inputted to check as to if the inputted command i ndicates 49/01200§onmand
of new path managenent tables rather than a dunp command. In case of YES,
Step S1040 is undertaken to_  read out fromthe floppy di sk node information
whi ch i dent i iegd ¥aoWRopethanpaagementy tabls se thait ol sgutumsof a ‘
function | abel and a nodel code. Then, Step S1050 is undertaken to check
as to if the h&gwdr krandbey éoml StepdIRéo rebubery sinaethefdetkoy either of
t he uni que address and the nodel code. In this case, the check is nade not

only by the uweialieconBdepsS38Uits dldd NO ! Refemdel sadetoskhceldhe network

may not involve an exact equi pnment but may involve a functionally

equi val ent - eqwREes1 Owhishulder Al f6'dtect HbMWEPBYUIRESoP Wshigs the sare

nodel code as that of the exact equipnent. In cas , e routine
cavances | Lo RAR RIS SRR VT B0 B °
rerter s, Tt e e RO R AR Rkt LA, 0
respondi ng no%ecep 51020 is undertaken to wait for a command input.
Further, Step S1030 is undertaken when a command is
inputted to check as to if the inputted command indicates a
load command of new path management tables rather than a
dump command. In case of YES, Step S1040 is undertaken to
read out from the floppy disk node information which
identifies each node member in terms of a unique address, a
function label and a model code. Then, Step S1050 is
undertaken to check as to if the network involves all the node
members identified by either of the unique address and the
model code. In this case, the check is made not only by the |
unique address but also by the model code, since the network
may not involve an exact eqﬁipment but may involve a
functionally equivalent equipment which has a different
unique address but has the same model code as that of the
exact equipment. In case of YES, the routine advances from

Step S1050 to Step S1060 where a request for loading of a

path management table is transmitted to one of the node
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nmenber. Then,

Step S1080 is undertaken to check as to if the indivi

pat h managenent tables are | oaded into all of the node nenbers. |f

routi ne retur

ns to Step S1060 to repeat the | oading operation until

dual
NO,
al |

t he
of

t he node nenbers receive the respective path managenent tables. By such a

manner, all of the node nenbers receive their path

nmanagern9y01/2605es.

Then, Step S1120 is undertaken to issue a reset signal to all of the node
menbers to reset the same. On the other hand, if the check result of Step

S1050 shows

membgrs. drurther) SéepdSHYHR ismnbderdakdnnta reeeivey t he

information are not found in the network, Step S1090 is undertaken
confirmif onthetdfeonxiosload) premissposhdliiaebéeradieesatdd. Wen Step S1100

detects a per

to only the
transmt are
Next, Step S1
indicates a d
j udges that t
| oadi ng proce
selective 1o

m ssion for such a selective addressing, Step S1110 is
under t aken t ontemageatkntt feblenid Madlerl i hhears

exi sting node nenbers. Then, Step 8?120 i S undertaken

node
to

to

seém¥dnalhiep %ﬁepogl()ﬁ@ igqgﬁd@ﬁ hské Qhe€Res t&NE thRMe-
0 checC as to | t he

130 i s undertaken“t

i nputted command
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repeat the loading operation until all of the node members
receive the respective path management tables. By such a
manner, all of the node members receive their path
management tables. Then, Step S1120 is undertaken to issue
a reset signal to all of the node members to reset the same.

On the other hand, if the check result of Step S1050
shdws that all of the listed node members identified by the
node information are not found in the network, Step S1090 is
undertaken to confirm if only the existing members should be
addressed. When Step S1100 detects a permission for such a
selective addressing, Step S1110 is undertaken to download
the individual path management tables successively to only
the existing node members. Then, Step 51120 is undertaken
to transmit a reset signal to all of the node members to reset
the same.

Next, Step S1130 is undertaken to check as to if the
inputted command indicates a dump process of the path

management tables, if Step S1030 judges that the inputted
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menbers. In case of YES, subsequent Step S1140 is undertaken to send a
dunp request to node nenbers which have a path information manager (PIM.
Then, Step S1150 is undertaken to receive a dunp perm ssion fromthese
node nenbers. Further, the network managenent unit collects the path
managenent tabl es dunped fromthese node nenbers. Then, Stl@?(’ﬁ%@g i's
undertaken to check as to if the network managenent unit sarely receives
all of the path nanag nt tahles fro tge respondi ng node. menbers. In
case of NO tﬁ@mmﬁﬂ‘f §ScROF ABdieatsy g}nbe 0a4Ng PTPEPEHLOR HeOHEPp process
until the network managenment nenber receives the path managenent tables
fromall of tidl&d gadges thetdheenser oesmotperhiis, thet selesliveo i s
undertaken to reserve the collected path nanagenent tables in the floppy
di sk toget her loading hé thespathated apedrentitabies torthet deisehy hetdd ning. 1n
the dunp process, the floppy disk is used for recording the collected

table data. ArhefithalisSKOEa8® ofPY BRI sithsdnimit Shep SSadij pst ead of the

fl oppy disk. Fig. 15A shows one exanple of a data format recorded in the

fl di sk. i t [ ded
oo o ddaleopfamaay e loanki oA AR Sy o0

node by node basis, e ess and the 34

recor ded by o R8Goony Hodariaareo MnafBe BRI ThBa, SRR 5T N cue

address of a 4 angHLiLR tRERE e & drl?r%epl-perrrﬁssion from these node

members. Further, the network management unit collects the
path management tables dumped from these node members.
Then, Step S1160 is undertaken to check as to if the network
management unit safely receives all of the path management
tables from the responding node members. In case of NO, the
routine returns to Step S1140 to repeat the dump process
until the network management member receives the path
management tables from all of the attending node members.
After this, Step S1170 is undertaken to reserve the collected
path management tables in the floppy disk together with the
associated node information, thereby returning.

In the dump process, the floppy disk is used for recording
the collected table data. A hard disk or an optical disk may
be used instead of the floppy disk. Fig. 15A shows one
example of a data format recorded in the floppy disk. In this
data format, each path management table is recorded a node

by node basis, which is labeled by the unique address and the
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code of a transmtter nenber and information of a receiving nenber.

Lastly, Fig. 16 shows a detail of the panel process. This process includes
an initial path setting process and a regular panel process. First, Step
S1200 is undertaken to carry out the regular panel process. Next, Step
S1210 is undertaken to check as to if a path setting procgsgophensd be
executed. In case of YES, Step S1220 is undertaken to display all the node
menbers i nvolved in the network system according to the node table.
Further, Stepnsedsb dosleunddtaraledively, asldhanvn innHigi #6B, ther datafisr mati on
tables fromthe respective node nenbers, since the node table does not

contain any peetordeddsyrat hode Bhenedé lesigdwhoch donftainabi @roips al so
di spl ayed. Then, Step S1240 is undertaken such that the user sets a

desired | ogi cabdeatd @ﬂ%@%éﬁéﬁcbﬁﬁ fRsenivBet enERN 0T A déli spl ayed

information. This’'logic path settings may be conductéd such that a

o ooty HdRob o BrbRAfGts kb BUabPLO HEAIBh 6T BEELAN | ©

group code of the rans er p S 1S ackn st ored t he
receiver por%P gﬂ%%her, Step S1250 is undertaken to rewite the path
managenent ta & 'sed on the irnputted | ogical paths. 35 19/01/ 2005 Then,

Lhe routine etur s, g3, it Ng,caag uhere Sioh G110, udges, s e pat
systemis process includes an initial path setting process and a regular
- panel process. First, Step S1200 is undertaken to carry out

the regular panel process. Next, Step S1210 is undertaken to
check as to if a path setting process should be executed. In
case of YES, Step S1220 is undertaken to display all the node
members involved in the network system according to the
no.de table. Further, Step S1230 is undertaken to collect
individual port information tables from the respective node
members, since the node table does not contain any port
information. The collected port information is also displayed.
Then, Step S1240 is undertaken such that the user sets a
desired logical path between selected ports while monitoring
displayed information. This 1ogica1 path settings may be
conducted such that a single receiver port is connected to
multiple transmitter ports while a group code of the
transmitter ports is acknowledged and stored by the receiver

port. Further, Step S1250 is undertaken to rewrite the path

management tables based on the inputted logical paths.
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conposed of electronic nusical conmponents to constitute a conplex

el ectronic nusical instrunent. However, the present invention is not
limted to the electronic nusical instrunent, but nay cover a variety of
consuner electronic instrunents, such as a network systeminvolving a
tel evision set, a video tape recorder, an audi o conponent 18ygl/20R§r aoke
machi ne. As descri bed above, according to the invention, the |ogical paths
are restored connect node nenbers to reconstruct the network system
based on | ogi ddlebatihe rontmreraet eins asradthe case wbeaee MeaperE210her ef or e,
the network systemcan be readily reconstructed once el ectronic
conponent s of judgendbattdrbprshased tiphy giroaksy isinotoralbad.ed from each

ot her. For exanple, the network system conposed of the electronic

equi prents can_ be [hridns désdlesed rermabodisasserbhehetwdrk bpsterdesi red spot
such as a public performance stage. Then, the electronic equi pnents are

physically coppgg sged@faelébﬂqirﬁcmsf@ﬂ%n%&thitrafcoPEwtﬁB@ra upon

power-on or resetting, the logical paths are” automatically restored to

Pﬁlslt ?ulrjrgni hngr%thEgIreisc gl@%gﬁﬁ%ﬁ#@%@%%%@ﬁen gfé%ﬁ%éﬁ%’&aﬁ%ﬁﬁ%@onnect ed
Lo, Lhe 36 19/ 0y 00 DL 81 26 sh RO TRCE b rhB0 2ot
Moreover, t heﬂuchirr(fg}lf c%%tep e{ Q/falglrertr?ft(i)f) (rzloilgumer electronic instruments,

such as a network system involving a television set, a video

tape recorder, an audio component and a karaoke machine.

As described above, according to the invention, the

logical paths are restored to connect node members to

reconstruct the network system based on logical path

information stored in the node members. Therefore, the

network system can be readily reconstructed once electronic

components of the node members are physically disconnected

from each other. For example, the network system composed

of the electronic equipments can be transported in a

disassembled state to a desired spot such as a public

performance stage. Then, thé electronic equipments are

physically connected to a single and common cable line.

Further, upon power-on or resetting, the logical paths are

automatically restored to build up the network system such

as a complex electronic musical instrument. Further, a

substitute component can be equivalently connected to the
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stored in a primary node nenber having a receiver port rather than a
secondary node nenber having a transmtter port. Since the total data
anount of the path information can be spread over the network system the
system can be booted quickly. Additionally, the logical path information
can be reserved in a portable nmenory nmedium The portabl e {gigpoppsTedi um
can be used commopnly for separate |ocations such as studios installed with
a group of simlar electronic conmponents or equi pnments. The nmenory medi um
i s | oaded i nt aetdwoekwor blaenadertme wurhpomentt vesdlome tasethgr oup to t her eby
build up the same network systemin different places. Further, in the

inventive net gabktidyseesomplos entolas thebseis cafitn dtddn cantlest o the series as
opposed to a conventional M DI network system Therefore, if one node

menber is i nagyge RhbYnéingC AMRRELOEL | FIENb PR DI N knfot¥siEBh fshe

remai ni ng node nenbers still safely receive a ?ata W t hout causi ng serious

mal f uncti ons. stg(?re]c?“?% %’g?é’éj[%(’lig' %ygpﬂa%lpé aﬁxgg%{é\)@?géoﬁyst em

conprising: a ura _ ctronic equl pren comuni cabl y
comect 13 € PhEFUSA & oSMLATET S0l e EROLAL 2 Lonm o, pt vorks and
Fecei ver port A Sitica-a (oGl Jore. ey Ehe Rk Mformation” o O

can be spread over the network systerri, the system can be

booted quickly. Additionally, the logical path information can

be reserved in a portable memory medium. The portable

memory medium can be used commonly for separate

locations such as studios installed with a group of similar

electronic components or equipments. The memory medium

is loaded into a network management unit involved in the

group to thereby build up the same network system in

different places. Further, in the inventive network system, the

node members are not connected in series as opposed to a

conventional MIDI network system. Therefore, if one node

member is inadvertently disconnected from the network

system, the remaining node fnembers still safely receive a

data without causing serious malfunctions.
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el ectroni c equi pnent having a receiver port conprises neans for nenorizing
the path information which specifies another electronic equipnent having a
corresponding transmtter port, and neans for automatically reconstructing
the logical path which logically connects between the receiver port and
the corresponding transmtter port according to the nenoril24d/2a0h

I nformati on upon power-on or resetting. 2. A network system conprising: a
plurality of electronic equipnments; means for conmuni cably connecting the
el ectronic eWHAEASSCLAADMED Ifx a conpl ex el ectroni c nusi cal

I nstrument; and providing neans for providing path information effective

to construct Logi cAl n@BvbEk WyEtdm ddapeyiRbex pleirghity of életusimial
i nstrunment, wherein each electronic equipnent has at | east either of a

receiver port e@ggnﬁehf@%%hg%r &ﬁhhuﬁ%b%??’&iﬂb&fhr%'tﬁéteﬂﬁ@ﬂrﬁgfgui prent

havi ng a recei port” conprises neans for Tdentifyi anot he ctronic

equi prent havéﬁlﬂogﬁﬁ%ﬂﬁ fo %?&%%H&tﬁéraﬂ?%ﬁﬁ n?%brl@%ﬁﬂ%@ﬂn& Ford

19/ 01/ 2005 the ormation, "and neans for recohstructing a | ogical
pah i ch | OBk PI R R S5 058 PR BB o o,
RN TR R S S R AT L AT AT
thereto the pglttﬁeirrg a rrrgct:ei:i%rf]:rspoor%sant artggggr%tltrtg% tpotr’rc],eand wherein an
electronic equipment having a receiver port comprises means
for memorizing the path information which specifies another
electronic equipment having a corresponding transmitter port,
and means for automatically reconstructing the logical path
which logically connects between the receiver port and the
corresponding transmitter port according to the memorized path
information upon power-on or resetting.
2. A network system comprising: a plurality of electronic
equipments; means for communicably connecting the electronic
equipments to build up a complex electronic musical
instrument; and providing means for providing path information
effective to construct logical paths within the complex
electronic musical instrument, wherein each electronic
equipment has at least either of a receiver port and a transmitter
port, and wherein an electronic equipment having a receiver

port comprises means for identifying another electronic

equipment having a corresponding transmitter port according to
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| ogi cal paths. 4. A network systemaccording to claim2, wherein the

el ectroni c equi pnent having the receiver port includes neans for

menori zing the path information concerning its own receiver port and the
corresponding transmtter port. 5. A network system which can be logically
establ i shed according to path information to circul ate a dUX/260dughout a
conpl ex of electronic equipnments which are communi cably connected to one
anot her, the system conprising: neans programmed in each el ectronic

equi prent f orthd path ingfdrneation, ehtheeaok farrecengerucpiarg avoigibalr ecei ves a
data and a transmtter port which transmts a data; providing nmeans for

provi di ng pat patiixicht iogic &l ednnets beanaddetle PEESREY pott @ld €Y C
equi pnent having a receiver port to identify a secondary el ectronic

equi prent  haviggednefdis RPélﬁ’é'rﬁQtte# B@,@érﬁtter port; and nmeans progranmed in
the primary elect Poni Cc Bqui pnent r automatically opening a |ogical path

39 19/ 01/ 20055 of tgengﬁgrgﬂggpg%imﬁﬁg ggtﬁta%oynwé_gegg%%mepprt and t he

correspondi ng transm _ accor e provi de i nformati on
4P POV ore AR D ABELERh, SUPRTe BRI B
according o el ol by ML iSricRIATBRY S B ABefrosdd AEBm AR NS

to provide thereto the path information so as to reconstruct the

logical paths.

4. A network system according to claim 2, wherein the

electronic equipment having the receiver port includes means

for memorizing the path information concerning its own

receiver port and the corresponding transmitter port.

5. A network system which can be logically established

according to path information to circulate a data throughout a

complex of electronic equipments which are communicably

connected to one another, the system comprising:

means programmed in each electronic equipment for

forming therein either of a receiver port which receives a data

and a transmitter port which transmits a data; providing means

for providing path information effective to enable a primary

electronic equipment having a receiver port to identify a

secondary electronic equipment having a corresponding

transmitter port; and means programmed in the primary

electronic equipment for automatically opening a logical path
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provi ded path information to enable the sane to restore a new |ogical path
whenever an old logical path is reset. 7. A network system according to
claim5, wherein the providing neans conprises a portable nmenory nmedi um
whi ch can be | oaded into one nmenber of the el ectronic equipnents to
enable the same to distribute the path information to ot hed9/@08ps of the
el ectronic equi pnents. 8. A network system according to claimb5, including
nmeans for selecting an initiative nenber fromthe conpl ex of the

el ectroni c eqaf phemasa conmetchatg beeweantitsowe reesiver partdmt she an
initialization work while communicating with the remaining nenbers to

recogni ze a neotrespbnding tragsedietdr PoHC aceardinE s she Prosided watk system
according to claim5, wherein the electronic equipnments conprise

el ectronic Wﬁif@)@hléi?@ﬁ)%ﬁm ﬁovs%li-éﬁ @Hﬁeddﬁiﬁ@ﬁi ftbrébiyNeRatsleanot her by the
| ogi cal paths to build up a conplex electronic nusical instrunent. 40

19/ 01/ 2005 10¢iBulii §aChOfhd BEAIIHEHAR thd OGhfAkxISH UL K1k BATL @

conpl ex of electronic equi pnents are physi y connected to one
anot her and egﬁ{hlﬂ% Wlfué'ch has at |east either of a receiver port and a
transm tter poFrt, fe “tet hod conprising the steps of: providing path

i ormation tg a O HRLYoR SISO SocHARTE Lol 5 "Wkt thyer POrt tO
primary electronic equipment has means for memorizing the
provided path information to enable the same to restore a new
logical path whenever an old logical path is reset.

7. A network system according to claim 5, wherein the
providing means comprises a portable memory medium which
can be loaded into one member of the electronic equipments to
enable the same to distribute the path information to other
members of the electronic equipments.

8. A network system according to claim 5, including means
for selecting an initiative member from the complex of the
electronic equipments such that the initiative member conducts
an initialization work while communicating with the remaining
members to recognize a membership of the electronic
equipments.

9. A network system according to claim 5, wherein the
electronic equipments comprise electronic musical components
which are integrated with one another by the logical paths to

build up a complex electronic musical instrument.
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a secondary el ectronic equi pment having a corresponding transmtter port;
and automatically restoring a |ogical path connecting between the receiver
port and the corresponding transmtter port upon power-on or resetting to
t hereby reconstruct the logical network. 41

19/01/2005

10. A method of reconstructing a logical network within a
complex of electronic equipments which are physically
connected to one another and each of which has at least either
of a receiver port and a transmitter port, the method comprising
the steps of:

providing path information to a primary electronic
equipment having a receiver port to enable the same to identify
a secondary electronic equipment having a corresponding
transmitter port; and

automatically restoring a logical path connecting between
the receiver port and the corresponding transmitter port upon
power-on or resetting to thereby reconstruct the logical

network.
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