ELECTRI CAL MJUSI C APPARATUS CAPABLE OF CONNECTI NG WTH EXTERNAL DEVI CE CROSS
REFERENCE TO RELATED APPLI CATION This application is based on Japanese

Pat ent Application 2004-230930, 5 filed on August 6, 2004, and Japanese

Pat ent Application 2004-230930, filed on August 6, 2004, the entire
contents of which are incorporated herein by reference. BACKGROUND CF THE

| NVENTI ON A)  FEEER TRICRHEMUSIENMPRARATE SICAPABLE OFCOONNECEING §¥ITH an
el ectrical mnusic apparatus and 10 specifically relates to an electri cal

musi ¢ apparatus that can be used WYTERNARDEGCERY W th an external device.
B) DESCRI PTI ON OF THE RELATED ART Conventionally, functions of an electric

musi ¢ appar @R@S@R‘EFER ave CEQELWEDWA‘E% (g@trument, a mnusi cal tone

gener at or, m xer, etc. een i nserting an external

device such as a AN S LanGh % Pé?&%@oel SaoBh gfﬂfafﬂerﬁ'/se{%pncgﬂoaz@ - 35ape e

external device un r ol e appar atu I ce

st e’ :lﬁ Fletf e ugtihe 2@@& b ervr%dfgﬁ?resﬁﬂaﬂ %oa%&g%@ﬂfﬁ ﬂBe%' ?Sé‘ﬁe
eiectr o mudlshE 0,8 ol ntenss phuhlcbae daseiReries Feraimey rsiaioea)
devi ce can not é found in drivers, the |nstallat|on of the

driver wil IBAfKGREUND EyTH%éﬁyﬁyTle roma storage medi um distributed

with the external device in a formof a CD-ROMor the likes to the electric
nusi ¢ appar &)RHELBYOByTHENMENIAONy it from a server via a public network
such as the Internet to the 25 electric nusic apparatus. A conmunication
setting apparatus tRhe preseot invention velateto espeletinogal music apparatus and
10 specifically relates to an electrical music apparatus that can be used while
connecting with an external device.
B) DESCRIPTION OF THE RELATED ART
Conventionally, functions of an electric music apparatus such as an
electronic musical instrument, a musical tone generator, a mixer, etc. have been
15 extended by inserting an external device such as a LAN-card, etc. into its
extended slot. In order to use the external device under control of the electrical
music apparatus, a device driver (hereinafter called the driver) corresponding to
the external device must be installed to the electrical music apparatus.
Generally, the driver is installed by selecting from built-in drivers
20 pre-stored in the electric music apparatus. When the driver corresponding to the
external device can not be found in the built-in drivers, the installation of the driver
will be executed by loading it from a storage medium distributed with the external
device in a form of a CD-ROM or the likes to the electric music apparatus, or by
downloading it from a server via a public network such as the Internet to the

25 electric music apparatus.

A communication setting apparatus that detects a driver corresponding
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1 to the connected (inserted) external device automatically froma plurality
of drivers stored in the apparatus is well known. The comruni cation setting
apparatus transmts data to the external device by using each one of the
plurality of the drivers and judges that each driver supports the external
device by detecting 5 responses fromthe eternal device (e.g., refer to

Japanese Laitgltrepeshridateri(inddoted) 2R@8Bna TeibB) autbmatiballyefbsrv er plactity dfedtivieype of
t he conmuni cation setting apparatus, even if an external device of which

conpat i bi |'i syortitiR thBeassrauRi iSakePkndRht | Me GFHRRMUAICATOR Setife Bpphffasly
assured i s connected, the detections and judgnents 10 are carried out for

Cakes a1 ondt AL ER RS QR RURRTHLRSTD Faolong oo BpRInL ST g™
vention  QREAVLS Allas B SaTURlG USRI bRy diobe A8 L hetbng . .

determ ne a device Oor connect ed Evi ce.

appar at us? o ar e R askis®! Jeigh Bk “EReBPre FoRERrPRR Ro
connect; a [?Ifr@‘.%ﬁn stores device drivers for operating external devices

20 connecte erface and a list recording relationship between
external devices and correspondj ng device drivers; an, obtaining device that
obtains exter nal IHd0e GDIVRIAASHHDERHYPE Fh e EQPERNFALR, eling APRATERE. t o
the interface; a searching device that searches a device driver .
cor r espondi yendf arn@&emalege\é@e obhighepmaatibitity with the epmnumicatiop satéing i st
I n accordance with the obtai ned external 25 device information; a first
det er mi ni ng apparates hhatbedotatieady @ssuredos wonoectet ethecdrtaetionsdand jusigmentsievi ce
by using the device driver corresponding to the

10 are carried out for every built-in drivers; therefore, the automatic installation of the

driver takes a long time.

SUMMARY OF THE INVENTION
It is an object of the present invention to provide an electric music
15 apparatus that can quickly determine a device driver for connected external
device.

According to one aspect of the present invention, there is provided an
electric music apparatus, comprising: an interface to which an external device can
connect; a memory that stores device drivers for operating external devices

20 connected to the interface and a list recording relationship between external
devices and corresponding device drivers; an obtaining device that obtains
external device information from an external device connected to the interface; a
searching device that searches a device driver corresponding to the connected
external device with reference to the list in accordance with the obtained external

25 device information; a first determining device that determines to control the

connected external device by using the device driver corresponding to the
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2 connected external device when the searching device detects the
corresponding device driver fromthe list; and a second determ ning device
that executes a specific conmand to the connected external device by using
a device driver stored in the nenory when the searching device cannot
detect the corresponding 5 device driver and determ nes to control the

connect ed exbAneéted Exterhal 8avits wWhgnathedRarsing deviee deiédts ik esrreSsorfiingr nal
device respond to the specific coomand w thout an error. According to the

bresent. i nvefgiic@Naridh POACHHY ftMuhliCa HURBNA! diteffifing RBMCEUNSK Xelfeg 4T ne 2

. : i
device driver for connected external device can be ™10 provided. BRI

DESCRI P! ON(GEGFEE ARANNAGS, eCootnddied Bhgrly dhagea0) Sa Bdeaba'gies ©

structure of "an electric appar at us accor ment of

e
P et ueon ot e river 28t dbter™iBes TR S sPAOETed BArBY 0evids bV DRBGR | on
confirnmed d:diﬁvers | ist 20 FIG 4,is,a flowhart showing a

shown jn FLG 2.
et ver det edaVice: doreT dhek BEEeR dhe qxtergal deVichacshantlaiin SeRCTREopIRAE!
I nvention. DETAI LED DESCRI PTI ON OF THE PREFERRED EMBODI MENTS FIG 1 is a
bl ock di agr X{hOWEANRYTY. har dware structure of an electric 25 nusic
apparatus 1 according to an enbodi nent of the present invention. The
el ectric nmusic appadgcording e the psesant invendione @ncelecihic musicuappajatus that
can quickly determine a device driver for connected external device can be

10 provided.

BRIEF DESCRIPTION OF THE DRAWINGS
FIG. 1 is a block diagram showing a hardware structure of an electric
music apparatus 1 according to an embodiment of the present invention.
15 FIG. 2A and FIG. 2B are schematic diagrams showing operation
confirmed drivers lists according to the embodiment of the present invention.
FIG. 3 is a schematic diagram showing relationships between external
devices and corresponding drivers listed in the operation confirmed drivers lists
shown in FIG. 2.
20 FIG. 4 is a flowchart showing a driver determination process according

to the embodiment of the present invention.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
FIG. 1 is a block diagram showing a hardware structure of an electric
25 music apparatus 1 according to an embodiment of the present invention.

The electric music apparatus 1 is an electronic device for executing a
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process relating nusic such as an electronic nusical instrunent like a

nmusi cal keyboard, a nusical tone generator, a PA device |like a mxer or a
recorder, and an audio-visual device |like a stereo conponent system etc.
The electric nmusic apparatus 1 is consisted of a bus 6, a RAM7, a 5 ROM 8§,
a CPU9, atiner 10, a detecting device 11, a panel operating swtch 12, a
nusi cal per poocessaelatingtmbsizsuch as spl elgcteanic malisicavinsieurhént hkeliasmugicall4, an
external storage device 15, a MDI interface 16, a nusical tone generator

18, an eff eeyisdard da ntusicill tishesyeieraior(a PAdeRitedikbeNtB@r oF atreédrder, @rldngh bus 6
are connected the RAM 7, the ROM 8, the CPU 9, the 10 detecting device 11,

the displ aysnarivislalieicsiinda stbRovdmsaintsysichgedevi ce 15, the M D

interface 16, the nusical tone generator 18, fhe effecter 19 and the

extended sl ot 23. T*Fﬁe%‘l‘%tﬁchﬁ?siév Péfeﬁﬂs el QShsled f W blis & @R%M?, atlhe

CPU 9 where a flag, a register, | ous paraneters, etc. are store 5 The

ROM 8 carg Shﬁeélgl r%%rélglﬂsg,%atpﬂﬁ’f&rasdet\égtﬁﬂf&évﬁ?ﬁ’i,ré’baHéIQﬂi’eﬂé@@déwinﬂ{ Pgrpm for

realizing t odi nent’ o e 'prese nvention, "etc. 'l I't1on, he
ROM 8 can s 3 Vi Lye dghver [ t . t, one. of
plurality tbglesicaiﬁéé@ @?hé%/ S&g%‘c%% g@gqlﬁga%@b%g%ggiégu@sgad%@%zu1l4gtef n and
controls the glectric nusic a ratus 1 ipn accor.dance with the

cont 1ol 1i ng xS aagR tavine 5 ARIR Fiptace 16; 8 HidFical 68 Sehralsh 18420 e i n
the ROM 8 or .t he external stora devjce 15. The tiper 10 is connected to
the CPU O aRfiecigh it 8SoNNdSYSIEI 40ANsLan extensied St 24 nt er rupt i on ti M ng.

etc. to the CPU 9. A user can input various paranmeters and settings by using

the panel 25 oper al? e Hupt& Are  gopperied dhe thdhaR@M BnthetCHLES, e The

panel operating swtch may be any type of a switch, for exanple, a swtch,
a pad, al® adetectingslevigeril, the display control device 13, the external storage device 15,

the MIDI interface 16, the musical tone generator 18, the effecter 19 and the
extended slot 23.

The RAM 7 has a buffer region and a working area of the CPU 9 where
a flag, a register, various parameters, etc. are stored.

15 The ROM 8 can store various parameters, various control programs, a
program for realizing the embodiment of the present invention, etc. In addition,
the ROM 8 can store device drivers (drivers), each supporting at least one of
plurality types of external devices 24.

The CPU 9 executes a calculation and controls the electric music

20 apparatus 1 in accordance with the controlling programs and the program for
realizing the embodiment stored in the ROM 8 or the external storage device 15.
The timer 10 is connected to the CPU 9 and supplies a standard clock signal, an
interruption timing, etc. to the CPU 9.

A user can input various parameters and settings by using the panel

25 operating switch 12 connected to the detecting device 11. The panel operating

switch may be any type of a switch, for example, a switch, a pad, a fader, a slider,
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4 an al pha-nunerical keyboard, a nouse, a rotary encoder, a joy stick, a jog
shuttle, etc. that can input a signal in accordance with an i nput operation
of the user. In addition, the electric nmusic apparatus nay be equi pped with
a plurality of the panel operating switches of the sane type or the
different types. Mreover, the 5 panel operating switch 12 may be a software
swi t ch di sphaytphanumeecdl lgybagrdl 4, mouse, Ghrotary @pepdéerd joy stick, agogshettle,
switches |ike a nouse, etc. The nusical performance switch 22 is connected
to the det eetd. tigat ctevinpat 4 Sigoatlirsaggdrdasceawith sinciapupepdratiomof thesugaral In n
accordance wwth a nusical performance by a user. A nusical keyboard, a pad,
etc. can begadditidnathel @lddiic Misic abpaiths® e se lip St With Arplacity oPrhe t he
nmusi cal performance switch 22 nay be any type of switch that can input a

nusi cal per banaBsetafing 8Mtchés oPHeOSHAS Gfhe\bf fheadiﬂ“-sll%'rﬁ@pé%‘?rfl\%r%vé@tﬁé’ a
user. Moreover, the electric nusic apparatus may be equipped with a

pluralityso I fier | ; t 4t he
Gi 11 or ent? ¢ PRRSoRRIBLIT sufteh 12T RBUEE & ShikaRSwich MrnleEa Sthe 8P4 e
di spl ay 14 Q&%h oA dratet t%@ﬁsiqgsﬁhgy switchiedd ISR WL{s\é?Hé?us. i nformation on
Its screen. user " executes vdrious 1 nputs and settirngs with reference to
the information displayed . on t screen of  t di splay, 14, regver. the
i spl ay 14 rmy be annExTUsica] PeRBURRRCE Gulic: 2 F o THtisie ARG HiBFind
apparatus 1 via abfa%{gﬁ, etlc. 20 The M DI interface éIM D I/F) 16 can be
connect ed t 941 SUBPlEs a glusigal esfarmeRre §igRRlc arRdrnre ntith
audi ovi sual deviaie, Co uber, etc. and,i aB I nterface that can transmt
and recei ve "4SIgal performaneg bxagiser.  Ameusigahkeybogres ARad. k3. oeN beysetsas s not
limted to a dedicated M DI interface but also may be. a general interface
based onl&sihesmusicahpederpancesswiith B '0L?§§'t!°ﬂ,mm3293§9'éfﬁ@l@¢%§wt@t c. In
this case, other data than a M DI signal can be sinultaneously

22 may be any type of switch that can input a musical performance signal in

accordance with a musical performance by a user. Moreover, the electric music
apparatus may be equipped with a plurality of the musical performance switches
22 of the same type or the different types.

15 The display controlling device 13 is connected to the display 14 and
controls the display 14 to display various information on its screen. A user
executes various inputs and settings with reference to the information displayed
on the screen of the display 14. Moreover, the display 14 may be an external
device connected to the electric music apparatus 1 via a cable, etc.

20 The MIDI interface (MIDI I/F) 16 can be connected to a MIDI device 17,
other electronic musical instrument, an audiovisual device, a computer, etc. and is
an interface that can transmit and receive at least a MIDI signal. The MIDI
interface (MIDI I/F) 16 is not limited to a dedicated MIDI interface but also may be
a general interface based on RS-232C, universal serial bus (USB), IEEE1394

25 Standards, etc. In this case, other data than a MIDI signal can be simultaneously

transmitted or received.



transmtted or received. 5 The M DI device 17 is an el ectroni c nusical

I nstrunent or an audi ovi sual device connected to the MDI interface 16. A
type of the M DI device 17 is not only a keyboard type but also a stringed
i nstrument type, a wind instrunent type, a percussion type, etc. In
addition, the MD device 17 is not 5 only a device equi pped wth a nusical

tone generator, an ThéoMIDI cdevice CHl ispanf electronie daysicst fistrumentooe drody
but al so a group of devices connected by a comunication network via a

communi cat i andioviself @éecs géinetteditdMnel MiDitintefaes 16. UARypé BERESHDI @dvice The
nmusi cal tone generator 18 generates a sound signal in accordance 10 with

nusi ¢ cont eAysissher Bnlynat keybdah Gype ButealsiN Girirkjed instrumtsitCHpepar idrance

signal supplied fromthe misical performance switch 22 or fromthe M D
device 17 g ' r e ; I\ 1By i lies
the sound si g#gférﬁgy%ﬁeé E%{In soys%r% %gfvili%d%‘em@f %%th/g?lgjgé%c'leﬁgﬂé pggter
19 adds vari | cal t Safbot :SQu S} 15..s | he
nmusi cal t%ngﬂ eﬁreTarjla};'sltl(:’;)éfl ef@?ﬂp%ﬁeﬁlghu%aﬁ@%;é@e%%fobg@%t&rt gnt %@Bbuaggl {nré"gf%lr gital
sound si gnal anal. Si iltein .DJ verter and
sounds | bpeBibapEdRupe . 1R NG Rl a0, ale bt LPyEREPRMGRABY Lo or
attaching an exter.natl devi Elﬁsuch as a PCl .sloi a PO\%JA sI@ erc. An

ext ernal  dePEENWHCALON BYIWOLK Nig-@ eMmaunifatiqr) intergce,puch <s @ B?J'dp €1 via
t he extendeil\% OEE%. The, extended slot 23 is not only an extended slot to
whi ch the e o SPAc%4 s inserted to use but also any type of an
interface to which the external device 24 can be connected to use, e.g.,
USB i nterface, etc. IMaausiealtong gersratas 18 ganerates argasidsignal dhaecardance o t he

ext ended sl ot ,
10 with music contents store in the ROM 8 or the RAM 7, etc., a musical performance

signal supplied from the musical performance switch 22 or from the MIDI device
17 connected to the MIDI interface 16 or a MIDI signal and supplies the sound
signal to the sound system 20 via the effecter 19.
The effecter 19 adds various musical effects to the sound signal
15 supplied from the musical tone generator 18.
The sound system 20 converts the supplied digital sound signal to an
analogue sound signal by a built-in D/A converter and sounds it by loud speakers.
The extended slot 23 is a general interface for attaching an external
device such as a PCI slot, a PCMCIA slot, etc. An external device 24 is
20 connected to the electrical music apparatus 1 via the extended slot 23. The
extended slot 23 is not only an extended slot to which the external device 24 is
inserted to use but also any type of an interface to which the external device 24
can be connected to use, e.g., USB interface, etc.
The external device 24 is inserted (or connected) to the extended slot
25 23 to extend a function of the electric music apparatus and is a device commonly

available for a use with a personal computer. The external device 24 is
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25 23 to extend a function of the electric nusic apparatus and is a device
commonly available for a use wwth a personal conputer. The external device
24 is 6 preferably a type of device that one device driver can support a
plurality of external devices fromdifferent vendors because a nmaker of a
built-in chip (processor, etc.) of the external device is limted to snal

nurber s al t heafefably Ipe pf idevice tiat el desicemnamadrsgare>supportnarpilinalityd ot AN
adaptor (card), an audio 5 interface, USB |oudspeakers, a storage device (a

sen conduct ektefRA0d¥vicEdFrom FaiBerddYDvéHdore  bédauBEM dinaker ot & -Built-th MEpflEM  a
nmoni t or dlspl ay, an external nusical tone generator, etc. Further, the

ext er nal g;breeeggbr%gan): e&%aida‘é«heeeué nifrﬁ?tégﬁ)b' SHiall IndFABEs rzﬂthaugﬁ"adm

speci fyi ng conmpany acturer or distribut the 10 exter

device 24 apd @ ,@;tgcwc\;f,{dgrssmgképgpmtlOnn@% 5 aBbF @érdﬁ'eé{h%%dfoﬁs L

supplies the e evice'intor r|c SIC ‘appar a
upon reque t in
consi st od oftaTadk, M dofoeRers: & ohts, SEYRE T seh@éoﬁfbﬁfa&’z}ﬁn%g&ﬁibso any
i nformation t n f he. ext device 24. .15 Th exte
st or age devfﬁﬁ %\(}ﬁn@f‘(?p@ 5Vp$/|n‘fre i‘eyf%m%‘?"eﬂ Bi9ntPr displiya g8 V“@é and
Is connected to the bus 6 via the interface. The external storage devi ce 15
has a stor ag@JSéqaééo:pe)gege@t@rm&tq he | at er - descri bed user list CL2. As the
external device 15, for exanp sem conduct or such as a fl ash
menory, etc. may be @ab@pﬁba memal 2Aeviee Zddistares Q’Seﬁ tdevige {mfernatiat nal
storage device 15, a flexible or floppy (trademark) disk drive (FDD), a
hard di sk dinchedipgioyendoriByspecifying @ ompany (neanufacturercamgisttibutiiry iof thead
only menory (CD-ROM drive, a digital versatile disc (DvD) drive, etc. may
be connet® eextelFualtdm"raml?lband bpsedubtilD speaifyindge product. The external device 24
supplies the external device information to the electric music apparatus 1 upon
request. In addition, the external device information is not only consisted of a
combination of the vendor ID and the product ID but also any information that can
specify the external device 24.

15 The external storage device 15 includes an interface for an external
storage device and is connected to the bus 6 via the interface.

The external storage device 15 has a storage area for storing the
later-described user list CL2. As the external device 15, for example, a
semicanductor memory such as a flash memory, etc. may be equipped with.

20 In addition to that, as the external storage device 15, a flexible or floppy
(trademark) disk drive (FDD), a hard disk drive (HDD), a magnet optical (MO)
drive, a compact disk read only memory (CD-ROM) drive, a digital versatile disc
(DVD) drive, etc. may be connected. Furthermore, those drives may be
connected via the extended slot 23.

25 The electric music apparatus 1 may be equipped with a communication

interface 21. The communication interfface 21 can connect with a



connected via the extended slot 23. 25 The electric nusic apparatus 1 may be
equi pped with a communication interface 21. The communication interface 21
can connect with a 7 comunication network 3 such as a |ocal area network
(LAN), the Internet, public phone line, etc. and can connect bilaterally
with a server 5 via the conmmunication netwrk 3. The communi cation

interface 2gommricstichomatworcaisuen agel eakardadietwork (LAN)OtheYInwrh€d plbfic al so
wireless or a conbination of wired and wirel ess networks. WMoreover, the

comuni cat i pRohE1iRE | éteCartd camoRfe @ BibfPAIR, With B denferd Galthe ConfShiEation
apparatus 1 as a built-in device or connected to the electric nusic

apparatus 1 uhdofke extended slot 23 as the external device 24. By the way,
t his enbodi ment is considered to be nore effective for the 10 electric

s o apparatus L 5k comyighc S AR AL R VR PR HBRIRRUR A B 11
o7 e ZhoEbof T ilah eI Loty e AELM A chBfeRerRL
o s N oriibonfon T5Erle 5 L bR AT i 5, .
t he enbodi nent of the present invention, FIG 2A and FIG 2B are schematic
di agrans sh&WSH§ anreraitp oh agchituiliiy dgvicgePE qanestes: & rthe nglechict Rusic
enbodi ment of the present invention. FIG 2A shows an operation confirned
drivers |is@apppratdefl via $hg exdended sl3@3 as theeeermabdesicerkadvance. FI G 2B
shows an operation confirmed drivers list (user list) CL2 created or
overwitten by the Byttee whysthis badodimentris densideradatoi more effsstivesiooiire i n
ne 10 electric music apparatus 1 that is not equipped with an external storage device
that is used by inserting an external storage medium and the communication
interface 21 at a time of distribution and to which a device driver supplied with the
external device 24 is difficult to be installed. Therefore, the external storage
device that is used by inserting an external storage medium and the
15 communication interface 21 are not essential to realize the embodiment of the
present invention.
FIG. 2A and FIG. 2B are schematic diagrams showing operation
confirmed drivers lists according to the embodiment of the present invention.
FIG 2A shows an operation confirmed drivers list (preset list) CL1 stored in the
20 ROM 8 in advance. FIG. 2B shows an operation confirmed drivers list (user list)
CL2 created or overwritten by the later-described driver determination process
shown in FIG. 4.
Both of the preset list CL1 and the user list CL2 record relationships
between the external device information including the vendor ID specifying
25 company and the product ID specifying the product and a driver ID specifying a

device driver supporting an external device corresponding to the external device
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Both of the preset list CL1 and the user list CL2 record relationships

bet ween the external device information including the vendor ID specifying
25 conpany and the product ID specifying the product and a driver 1D

speci fying a device driver supporting an external device corresponding to

the external device 8 information. |In the user list CL2, an external
devi ce t hat jnfsrragtidnn.r red not to be used by the electric nusic apparatus 1 is
further recorded as an unsupported device. |In this enbodinent, the driver

D "#0" means that |i@aude’ ISOCEAPRPEKRTHI YeliLBIthETE coRfittied RSt B BRlisdlpvi ce.
The way to show absence of the supporting driver may be any way that the

absence of thQ 1 ¥&fic PRILI® Sph 5:%%%‘%?%@? Qecérde%és%ﬁ'lﬁ%%gh&rtgd Lite!

showi ng rel a |ons I ps betvvee ext erna evi ces and correspohdi ng r|vers

listed in ”Wtrﬁ?gﬁﬁ)to'd eﬁtoﬂ‘fé Hrroffeg IBr“#peH"[%ﬁhbstﬁét th%ﬂeo\é”}}d %Ua@oﬁm%dm;& fope

el ectric music appara 1 accC enbo
storage rgg 0 a or.es
pl ural i tygt 5"3‘%&9‘% %c{gvﬁ% dr |r\%e\fy§9 é\gﬁ?ﬁ%%ﬂégg%é gg&c&tmé c@lyg(/ ycp%nd SO
on) in the driver, s r n _addi tion se drivers may be
Canked in &BYovaLheL e %%p%ﬂhs.qrmcaP%WﬁeP%ﬁs 15 For exanple, when
a product A froma an Ais inserted into the extended sl ot 23 shown I n
FIG 1, a device dr smﬁeia%mﬁe,c (e BTN 6Pl BN SRR DRINEE R RS
sear ched t he vendor ID "#2" and the product |D "#5" as searching keys at
first in théevises andseoregsponding devessflistad imthenepgratiar confirppedcdiivershlists i t
wll be found that the device driver corresponding to the vendor ID "#2"
and the 20sppwiiotFIGD2! #5" is the driver A having the driver ID "#1". For
anot her exanple, when a product C froma conpany B is inserted
10 The electric music apparatus 1 according to this embodiment has a
driver storage region DS, for example, in the ROM 8 shown in FIG. 1 and stores
plurality types of device drivers (a driver A, a driver B, a driver C and so on) in the
driver storage region DS. In addition, those drivers may be ranked in
accordance with compatibility or functions.
15 For example, when a product A from a company A is inserted into the
extended slot 23 shown in FIG. 1, a device driver supporting (corresponding to)
the product A is searched the vendor ID “#2” and the product ID “#5” as searching
keys at first in the user list CL2 and thereafter in the preset list CL1. Then, it will
be found that the device driver corresponding to the vendor ID “#2” and the
20 product ID “#5” is the driver A having the driver ID “#1”.
For another example, when a product C from a company B is inserted
into the extended slot 23 shown in FIG. 1, a device driver supporting
(corresponding to) the product C is searched the vendor ID “#10” and the product
ID “#21” as searching keys at first in the user list CL2 and thereafter in the preset

25 list CL1. Then, it will be found that the device driver corresponding to the vendor

ID “#10” and the product ID “#21” is the driver A having the driver ID “#1”.
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into the extended slot 23 shown in FIG 1, a device driver supporting
(corresponding to) the product Cis searched the vendor ID "#10" and the
product |ID "#21" as searching keys at first in the user list CL2 and
thereafter in the preset 25 list CL1. Then, it will be found that the device
driver corresponding to the vendor [ID "#10" and the product ID "#21" is the

driverA having the githigrembodifdent; tHe UAvéMAsiserEeeriaE BE . bding udedVRF thei s

recorded as being used for the product A fromthe conpany A and the product

C from the GREBGEDA Fom tHEEEMPaRY ABHYthedTedudtiirof e TRy B.ET TIREHE apgPPOr t
the products fromthe different” vendors as the above-described exanpl es.

Theref ore, fad $a580 (GATHENSAKRNUAerSedl QST O radGE iy tBCaRbRAR ! ©

nmusi ¢ appar at us can support nuch nore ernal devi ces. nerally,
el ectric mugj ' equi | t o :
cannot be c?r??\\ggﬁogmé ﬁ?uﬁdé’% f%ﬁ'ﬁgy,&gﬁg’.@g'anﬁﬁ g%ﬁgé’%tgéhdg?ﬁn%@mﬁ%q
conpletel ¥y supporting the.external device is difficult to be installed.
Thererores PIPANGE i fi FvELo T BeelEirisia Atiraise Sart ok BHALMERG « ne
10 device dri)éer La stored.even if the vendor. of the ext erEaI devi ce, does
not di stri buPaENahdeyires e rCeRErpllY. alselelicnHic anparatys s PRECAYPREd AYthiavi ce.
Further, for_exanple, when a product G froma conpany Cis inserted into
the ext ended>RtRfPMdyive, 6l and qanaot he canngs) with the Interned giseandsg a device
(corresponding to) the product Gis searched the vendor |ID "#83" and the
product 15 |dnverscompletely supporinadhe extemal sdeviee tinedifficalt 1o e mstaligdy
thereafter in the preset |list CL1. Then, it will be found that the device
driver corrcBasaibregat elatiomshipn feombination)sbetwaen the: exteydalcdevibe" a3 'thes t he
driver C having the driver 1D "#3". Mreover, for exanple, when a product F
from t he 16orgevige dyives is stosext eesh if theoverdoref thenexddrral devizé doeswot distibiute 1, a
devi ce driver supporting 20 (corresponding to) the product F is searched
the vendor Ithe d¥izér asdart dethey ddvertcan use the external device.
Further, for example, when a product G from a company C is inserted
into the extended slot 23 shown in FIG. 1, a device driver supporting
(corresponding to) the product G is searched the vendor ID “#83” and the product
15 ID “#31” as searching keys at first in the user list CL2 and thereafter in the preset
list CL1. Then, it will be found that the device driver corresponding to the vendor
ID “#83” and the product ID “#31” is the driver C having the driver ID “#3".
Moreover, for example, when a product F from the company A is
inserted into the extended slot 23 shown in FIG. 1, a device driver supporting
20 (corresponding to) the product F is searched the vendor ID “#2” and the product
ID “#7” as searching keys at first in the user list CL2 and thereafter in the preset
list CL1. Then, it will be found that the device driver corresponding to the vendor
ID “#2” and the product ID “#7” is a driver having the driver ID “#0”, that is, the
driver supporting the product F is not stored in the driver storage region DS.
25 For other external devices, the corresponding drives are determined

with reference to the operation confirmed drivers lists as similar to the external
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| D "#7" as searching keys at first in the user list CL2 and thereafter in
the preset Ilist CL1. Then, it wll be found that the device driver
corresponding to the vendor |ID "#2" and the product ID "#7" is a driver
having the driver ID "#0", that is, the driver supporting the product F is
not stored in the driver storage region DS. 25 For other external devices,
t he correspdevicegindthe\at®verdesdrbed exaeglesnahd thetf i@igtionships Wil ®e@zeshainron
confirmed drivers lists as simlar to the external 10 devices in the
above- descr i@ dra | .es, and their relationships will be as shown in the
drawing. FIG 4 is | onchart showing a driver determ nation process

according to the eFi@dﬂ |§'t§‘ﬂov?éhérh§hcﬂ[/|ﬂ§@@rn&é?‘dé'i’éﬂnﬂﬁatl&rh FOCRES GRESrdi
executed by the 5 CPU 9 in accordance with the programstored in the 8,

etc. of theiehRChhitodiMehCof RApAldsRt InveitlbhNeThist BB clkd ¥ on
process is scfarteg{b\(;(\)ﬁené ﬁo Ectéré;ﬁfz r¥usn| c appalrsaF?rﬁ)sC ﬁélfré%(%%gg%fﬂ%é
setting rel | NREc ew
oxt er nal  Segt b8 4Rkl ?F SR8 Gord %ﬁfé%%'\f? BRE LM Pleidic ce
by a user. The.tine o a f t Xt ern ice is. f.or
(e when' ¢ TUSikapbarglys € foflr tﬁesdima? BB EessiS R e WRRE e
etc. if the % ernal . devi ce |s (g apt or. or fa m)c!er{‘1 At Ste SAl, .the
driver det ePIRCHSt MURIGRRRAEAWS; § 'Ss U.!\’F? an ﬁ?ﬁ@géﬁaﬁﬂg O e extaragl %V'B‘? iSin
un-configured external devi c 24 connech% connected) to the
ext ended sl sse%e@mcanegyon Q dPEY sxdena V'W\?ﬂ)ﬁﬁ@t%ﬁ’dﬁ abBtaneebusagds hi s
step is, for exanple, the vendor ID and the groduct | D stored in the
external deof the exdernahdeviendyra userand herine obusege pbiherexteinal device isdpr ed
the external device information. At Step SA3, a device driver supporting
(correspthdengmpt®, a tignexthemthe Ugew istasts2 hravesing: sofimate \tb t conneck methc the o,
for exanple, the operation confirned

Internet, etc. if the external device is a LAN adaptor or a modem.

At Step SA1, the driver determination process is started. At Step SA2,
information of an un-configured external device 24 connected (or newly
connected) to the extended slot 23 (FIG. 1) is obtained. The information

15 obtained at this step is, for example, the vendor ID and the product ID stored in
the external device 24. The vendor ID and the product 1D uniformly are called
the external device information.

At Step SA3, a device driver supporting (corresponding to) the external
device 24 is searched with reference to, for example, the operation confirmed

20 drivers list (user list) CL2 shown in FIG. 2B with the external device information
obtained at Step SA2 as keys. In this embodiment, the searching is executed
from the top of the user list CL2 and stopped when the corresponding driver is
found.

At Step SA4, it is judged that the external device of which driver is

25 searched at Ste SA3 is registered as an unsupported device (e.g., the driver ID

corresponding to the external device is “#0”) in the user list CL2 or not. When

11



20 drivers list (user list) CL2 shown in FIG 2B with the external device

I nformati on obtained at Step SA2 as keys. In this enbodi nent, the searching
is executed fromthe top of the user list CL2 and stopped when the
corresponding driver is found. At Step SA4, it is judged that the external
device of which driver is 25 searched at Ste SA3 is registered as an

unsupport ed tigeeekiegendledeyice ishan dnswsportdd deice ebpprdeess hdvdrvesastSiepaBA
device is "#0") in the user list CL2 or not. When 11 the external device is

an unsuppor Hedaglgirésted byhen BFreRcRIrikcsly YES'S TWhéh @lte SAterddl @svich fsehdtesh by an
arrow marked "YES'. Wien the external device is not an unsupported device,

the process ,padygpsresd Hévisk of SedSadlanees 8IA 565 adw o At
St ep SA5, Itu I's ] udged v{/het hgr%??he daevi ce d??\%psupporﬁNﬁgf&{%%rgpee{lﬁ%di ng

to) the exterllpbqdQyyrce 24 is found by the searching at Step SA3 or not.
When the corresponding driver is detected (found), the process advances to

dri ver 1 s9not det echbdoEPogky, o Nstiste ARy, ME e e YRy . e
P o . SRS o) euobr 8882 RO B8 i LSBRATY
A e e T e
keys. In this enbodinent, the searching is 15 executed fromthe top of the
preset |ist tgA Anp @ﬁdﬁf?@éﬁ@wnam REMoMmaske@ndiFvy.  Wherethe sorgsprnding st ep
SA7, It is judged whether the device driver supportin correspondi ng to)
t he ext er naldriyexiscrotdeteeted d favndhytheHrosess advangestto éﬂep%%a@ irected by

10 an arrow marked “NO”.

At Step SA6, the device driver supporting (corresponding to) the
external device 24 is searched with reference to, for example, the operation
confirmed drivers list (preset list) CL1 shown in FIG. 2A with the external device
information obtained at Step SA2 as keys. In this embodiment, the searching is

15 executed from the top of the preset list CL1 and stopped when the corresponding
driver is found.

At Step SA7, It is judged whether the device driver supporting
(corresponding to) the external device 24 is found by the searching at Step SA6 or
not. When the corresponding driver is detected (found), the process advances to

20 Step SA16 as directed by an arrow marked “YES”. When the corresponding
driver is not detected (found), the process advances to Step SA8 as directed by
an arrow marked “NO”.

At Step SA8, a device driver that has not been tested (untested driver)
is loaded from the driver storage region DS. In this embodiment, a plurality of

25 the device drivers are stored in the driver storage region DS, and the device

drivers may be ranked with priory sequence to be loaded. For example, a driver

12



not. Wien the corresponding driver is detected (found), the process advances
to 20 Step SAl6 as directed by an arrow marked "YES'. \Wen the correspondi ng
driver is not detected (found), the process advances to Step SA8 as directed
by an arrow marked "NO'. At Step SAB, a device driver that has not been
tested (untested driver) is |loaded fromthe driver storage region DS. In
t hi s enbodi meitht highep|performayncefmay Shavee pretitycevelr bthars tar be sdedectdd i moteéne
driver storage region DS, and the device drivers nmay be ranked with priory
sequence t ofrequémdeda dhiver witamrer contatibiity orlWithvhighehiaghitabilitg nigy Rawse may
have priority over others to be selected nore frequently or a driver with
hi gher conpatibRty dvef e tbhinéreabe provedsimPspééd fdraEstiRy the divelsi ty over
others to increase processing speed for testing the drivers. At Step SA9, a
specific command se i Xsﬁ:féééfﬁ;dcd?ﬁ | | i ded
at Step SA8. The spgg§gﬁsé§h§a Lequen@éﬁg;%gyte g%egstgﬁ%{%ﬁgd%e%ﬁﬁn%;ﬁ%e
i tiali Zat g8y kBPIoEHEATR Bef SABCS THEWARA oG SehliEncE S LAY ofievi ce
[ nds g ron — pr are

for the specitic conma sequénce (e.g., the initialriza ocess
different d ngi n n.the.deyj iwers. therefore, ~the cific onmands
sequence. (e THE Semandp e Byifkef, 8 i€ cltghabifue . ChB AR s in 195
external devi eﬁoas not re@%ond Ofl resn[,‘)ond to the sp&(r:ifig conqmand,. wi th an
error messa&éfer eAeYCRLIPr (BCISPEEHC RAMDEPES rRGIGNER 0@ JBR dINFIZRYOR he
external device is use At Ste AlO, it is judged whethey the specific
comands se@[@?@éf qe. fferept, depanding o1y dhe é’%‘d‘i@og@é%rfi %@@f%dﬁ‘ﬁ EE@@ SA9
I's conpleted or not. When 15 the command sequence is successfully executed,

t he process Camagdssseguencep egn theninitiglization Pregesah cappeib eworuieteddthe \Wen

t he conmand sequence is not successfully executed, that is, it turns to be
error, the pexterealsdeviteadoes npbrespond or responds to the specific command with an

error message) when a device driver not supporting (corresponding to) the
external device is used.
At Step SA10, it is judged whether the specific commands sequence
(e.g., the initialization process) executed at Step SA9 is completed or not. When
15 the command sequence is successfully executed, the process advances to Step
SA13 as directed by an arrow marked “YES”. When the command sequence is
not successfully executed, that is, it turns to be error, the process advances to
Step SA11 as directed by an arrow marked “NO”.
At Step SA11, it is judged whether the testing for all the device drivers
20 stored in the driver storage region DS has been completed or not. When the
testing for all the device drivers has been completed, the process advances to
Step SA12 as directed by an arrow marked “YES”, and the external device (the
external device information of the external device) is added to the top of the user
list CL2 as the unsupported device. Thereafter, the process advances to Step
25 SA17. When the testing for all the device drivers has not been completed yet,

the process returns to Step SA8 as directed by an arrow marked “NO”, and the
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Step SAll as directed by an arrow marked "NO'. At Step SAll, it is judged
whet her the testing for all the device drivers 20 stored in the driver
storage regi on DS has been conpleted or not. Wen the testing for all the
devi ce drivers has been conpleted, the process advances to Step SAl2 as
directed by an arrow marked "YES', and the external device (the external

devi ce i nf omyext deviceldrivBetcehé esdtal wikvedeadéd added to the top of the user
list CL2 as the unsupported device. Thereafter, the process advances to Step

25 SAL7. Wen the tpsSiaSAIB, Rid adliRl BaKE CReH Al Hid LbaSwoal nhe%ugerméet ed
yet, the process returns to Step SA8 as directed by an arrow marked "NO',

and the 13 dithallfalic withbiiin bBeftichaRlpshish! | FBPekaRiRd thdinadirsRo Bd3, 1t

is asked to e user at t e us woul i ke to use exte

W Lhout an QREF hdP beOURLGRLE By N HRITILE: shiRS: FifHider 6 trsq%hug’%tmy be

Sxecrt ed by the user rom not “use

4
exter ﬁéi ”idg@ﬁap&%”@ a%?mgﬂisﬁaﬁéeo?p'%hg:r Eﬂi@%ﬁhﬂf ﬂ@%ﬁ%@ﬁ %%”eﬁ%
extor nal  devievieds abuarantiset: heaedsomanydhe ahRauSRar e 8B dele ne
conmmand sequence and an error Emﬁ be occurrzg I N sone opsratlons 10 At
Step SA14, .not.equaa@@H (néatedll the oRAUQRS it K¢ £Xteradl fRWce eanned be

device upon the inquiry at Step SA13 or not. Wien the user selected to use

the exter naguadwe@e in apeorganes: withdastingiust ene so@pnansh sequengeranst @l eppr an

arrow marked "YES'. Wien the user selected not to use the external device,

t he process'nawberwesrrednssemesme?ataensli rected by an arrow marked "NO'. 15

At Step SAl5, a relationship between the external device (the external

devi ce i mbor nat i on) AvStep 8A1deitiscadged whethey thdLsér setected torasel thieeextermad  has
device upon the inquiry at Step SA13 or not. When the user selected to use the
external device, the process advances to Step SA15 as directed by an arrow
marked “YES”. When the user selected not to use the external device, the
process advances to Step SA17 as directed by an arrow marked “NO”.

15 At Step SA15, a relationship between the external device (the external
device information) and the device driver by which the command sequence has
been successfully executed at Step SA9 is added to the user list CL2. For
example, the external device information and the driver ID are added to the user
list CL2.

20 At Step SA16, the electric music apparatus 1 is set to use the external
device by using the specific driver (the device driver found by searching at Step
SA5 or SA7 or the device driver by which the command sequence has been
successfully executed at Step SA9. The process at this step includes validation
of functions using the external device and loading of the specific driver.

25 Thereafter, the process advances to Step SA18 and the driver determination

process will be terminated.
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been successfully executed at Step SA9 is added to the user |ist CL2. For
exanpl e, the external device information and the driver |ID are added to the
user list CL2. 20 At Step SAl6, the electric music apparatus 1 is set to
use the external device by using the specific driver (the device driver
found by searching at Step SA5 or SA7 or the device driver by which the
comand sequence hadtiBtep SALEcihesélectrc pwsicuapphratusSt ep Aot Tioeugs doess at
this step includes validation of functions using the external device and

| oadi ng of tdxeernpledévits. dThereafter? thel pricess a@ivanddietopSepeSA1adinanibesdriver St ep
SA18 and the driver determ nation process will be termnated. 14 At Step

SA17, the elqRgérhifalid pfoctRBAIRbEXedminaté®t not to use the external device.
Thereafter, the process advances to Step SA18 and the driver determ nation

process wi |l be ter KsifHs@fbed\h ﬁ\%sét{dv%,egcéd?difng%Qﬁ’é’éﬁrbo@ﬁﬁé‘ﬁﬂﬂfrﬂﬁ%g%ée*h‘?

enbodi nent of the present 5 invention, a relationship between t ext er nal

dertce 2 AIRLAS ghbrh S BB IbOEp 200 PR A

I'S unnecessary to

dgt the é??vﬁﬁﬁé25%@&:1ﬁga’@Stﬂgﬁéﬁréi&?‘h@’%&Féﬁeﬁﬁeéghﬁgwg Seaf st rEYﬁ;S’
i tion, . 24 . . . :

Fnthe ol ectieBioe i MifkrERady 16 re W e RUBERon e 4xtéinal Be Ve 2686V ce.

t herefore, when the, ynsupported device is connected to the electric nusic
apparatus 1,USRg \ﬁn"?'iath!)"é Cﬁ'&@fsarﬁq the, Qe e Heed GRcbe ctHiekly migesdi ce

cannot be used, and the testing tinme will not be wasted. 15 Al though the
ext ernal deAutematicaly. whi ch supporting driver is not stored

10 In addition, the external device 24 of which supporting driver is not
stored in the electric music apparatus 1 is registered as the unsupported device;
therefore, when the unsupported device is connected to the electric music
apparatus 1, it will be instantly known that the connected external device cannot
be used, and the testing time will not be wasted.

15 Although the external device 24 of which supporting driver is not stored
in the electric music apparatus 1 is registered as the unsupported device, and it is
judged whether the external device is the unsupported device or not at Step SA4
in FIG. 4 in the embodiment, the processes at Step SA4 and Step SA12 may be
omitted in order to simplify the driver determination process.

20 Although the operation confirmed lists are the preset list CL1 and the
user list CL2 in the embodiment, a list combining those two lists may be used. In
this case, combined list will be stored in the rewritable storage device (medium),
and the newly confirmed relationship between the external device and the device
driver will be added to the combined list.

25 Although the searching in the user list CL2 is executed before the

searching in the preset list CL1 in the embodiment, the searching in the preset list

15



in the electric nusic apparatus 1 is registered as the unsupported devi ce,
and it is judged whether the external device is the unsupported device or
not at Step SAA in FIG 4 in the enbodinent, the processes at Step SA4 and
Step SA12 may be omitted in order to sinplify the driver determ nation
process. 20 Al though the operation confirnmed lists are the preset list CL1

and the us@L1 rinég belékdciitddBeford el %é%hln@lh'tﬁé userhstncpg, those two |ists
may be used. In his case, conbined list will be stored in the revvrltable

storage device (”Edhﬂﬂau%\e\@/}ﬁé' éd}ﬁnﬂﬁ\’&a!t‘oﬁolﬂf § elsahbP Heldk8s the

external device and the I ce river wl e adged to the conbf ned | st.

25 A | hough ehifodiiBREnWABn! thd NGetFR! isit, EhchiseXe Gy BRuBBRE" Biththe

searching in preée |st CL1 I'n "t he enbodi nent, the s

25, s b AR OB, i
crbod oo o RcbRiedhish g EURCRRELS i e BSLUBRI L oid o

5 etc. is connected to the extended slot 23 as the external device 24, the
electric mRYSIC appaeiisut mayvegnnesh wetbithgiserver Fevia dhe; spmmupigationenetwork
comuni cation network 3 to update the preset |ist CL1, etc. and refer to
the oper at i éntocepsiate el preseldiskCLI| etos and gefed tp ihe sperationegordirmegl drivers t he
el ectric music apparatus can handle a case that a device driver for the

ext er nal delibisestarasdinviherserver &1 eBy ithat, the electre thergiccapparatusatarbbandle a

devel oped or that a genuine device driver for the external device cannot be
i nstal | ed deasé dhajpacdévicaidrivers faf thehextelret tdavicemused vethp theaelextric narsi¢ he
server 5. The present invention has been described in connection with the

pr ef er r edip edevidentay Aot Béen idevelopedrorithanatgdnuinid deviedldrivep farteadaeal
device cannot be installed due to specifications of the electric music apparatus 1
or the server 5.
The present invention has been described in connection with the
preferred embodiments. The invention is not limited only to the above

15 embodiments. It is apparent that various modifications, improvements,

combinations, and the like can be made by those skilled in the art.
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15 enbodi nents. It is apparent that various nodifications, inprovenents,
conbi nations, and the |ike can be nade by those skilled in the art. 16 WHAT
ARE CLAIMED ARE: 1. An electric nusic apparatus, conprising: an interface to
whi ch an external device can connect; a nenory that stores device drivers
for operating external devices connected to the interface and a |i st
recording rel ationship between external devices and correspondi ng device
drivers; an obtaining device that obtains external device information from

an exter WHATARECLPONMEESARE.t0 the interface; a searching device that
searches a device driver corresponding to the connected external device

wth ref er1enceAbcb|éc?ﬁ%ngic gﬁ)ﬂgﬁgr ggﬂgﬁ?i i, th the obtained external device
i iTsS e Ing de

infornmati on; a erm Vi C t determnes to control the

d 1al devi b ' he devi dri di h
Connect ed _ext BPAPTRES [EBNRAN eHEMBLERURY ko s00 derects the o

correspondi ng device driver fromthe list; a second determ ning device that
executes a spe@imemoppthabaterepdeviee daversder ereratingextarnal@devicéspy using a
device driver stored in the nmenory when the searching device cannot detect
t he corr esponetited talthe ioterface\and aitist recerdingmelationshipdetveen extegnalonnect ed
external device by using a device driver that makes the external device

respond t @etizes andTofreepo ddvicktdnigets; an error; a judgi ng device that
j udges the connected external device as an unsupported device when the

e oo A el Sl ] S SR o TN exccut o
external device connected to the interface;

a searching device that searches a device driver corresponding to the
connected external device with reference to the list in accordance with the
obtained external device information;

a first determining device that determines to control the connected
external device by using the device driver corresponding to the connected
external device when the searching device detects the corresponding device
driver from the list;

a second determining device that executes a specific command to the
connected external device by using a device driver stored in the memory when
the searching device cannot detect the corresponding device driver and
determines to control the connected external device by using a device driver that
makes the external device respond to the specific command without an error;

a judging device that judges the connected external device as an
unsupported device when the connected external device does not respond to the

specific command executed by the second determining device with all the device

17



17 drivers stored in the nenory without an error; wherein the judgi ng device
judges with reference to the list whether the connected external device is
an unsupported device w thout executing any conmand after once the judging
devi ce judges that the external device is an unsupported device, and
wherein the nenory further stores a result of the judgnent by the judging
device when the connected external device is judged as an unsupported
device. 2. The electric nusic apparatus according to claim1, wherein the

menory fuﬁt/é@rst@fbgﬁ@ﬂqe’infeﬁ{(ﬁ-ymm@hi &n kabreen the connected external device
and the device driver determned to be used by the second determ ning

device. 3 ; hCi i i i wherein the
wh}ﬂ%n ﬁ%@ﬁ’@h’t@ m&t:&{lﬁgei)ﬂﬁ%ﬁéﬁéﬁ @ the lisPwhbfHeMtre

result of device is an unsupported device is

stored in_th | 4 tri i cot.di to claim1l,
wherein tﬁénrg%cé%#i'%&te&pﬁlg}%ﬁﬁ%%ﬁdfwﬁemécgg&gg%&\@thggb%gegﬂgﬁ{;@gy stored in
the nmenory to execute the,  specific .co nd. 5. A program executed by an

el ectric cAEMangdafierance the jiaging ﬂ@ﬂ%%ﬁﬁé‘??té% %f&ﬂi@ﬂ'%s‘% er nal

devi ce can connect, and a nmenory that stores device drivers for operating
ext ernal desURRtegdRMica, @&Mdt 0 the interface and a |ist 18 recording

rel ati onshi p between external devices and correspondi ng device drivers, the
pr ogr am cohereinitingy memaory fetthercitoressa fesult of e jotigeient by thexjudgingl dewics ce
information froman external device connected to the interface; (b)

sear chi ng whefelé conAedtee extephaladaviveds Ngdded 4s@n ansupspried dedicy. nal

2. The electric music apparatus according to claim 1, wherein the memory
further stores a relationship between the connected external device and the

device driver determined to be used by the second determining device.

3. The electric music apparatus according to claim 1, wherein the result of
the judgment that the external device is an unsupported device is stored in the

list.

4, The electric music apparatus according to claim 1, wherein the second
determining device uses every device driver stored in the memory to execute the

specific command.

5. A program executed by an electric music apparatus comprising an
interface to which an external device can connect, and a memory that stores

device drivers for operating external devices connected to the interface and a list

18



device with reference to the list in accordance with the obtai ned external
device information; (c) determning to control the connected external
device by using the device driver corresponding to the connected external
devi ce when the searching instruction (b) detects the correspondi ng device
driver fromthe list; (d) executing a specific command to the connected
external device by wusing a device driver stored in the nenory when the
searching instruction (b) cannot detect the correspondi ng device driver and

det er m ni R&cdr@ing 8ktiOhsHIP Betwddeakb Akl a¥lieédahd éeMessotting'deligea devi ce
driver that nakes the external device respond to the specific command

W t hout ag(qg%omeeﬁrg gérﬁﬁk?h*?q@i"ﬁ%é%éﬁ@n?ﬁ%?d external device as an

unsupport vic offnect e xternal device does not respond to

P PR S e s 7 T

judges with reference to {he list whether the connected external device is
an unsupp&PRRRFtedic the inf Bt executing any conmand after once the
instruction (e) judges that the external device is an unsupported device,
and wher ei n t hé)raeasehing ardeioe driver egrraspansiing toothetcesnpoteédendernaby the 19
instruction (e) when the connected external device is judged as an

unsuppor t ddvicdavithcreferéncd tetherlist meaccacdanodi with the abitained®xterhal device he
instruction (d) uses every device driver stored in the menory to execute
the speci finifermegigmand. 7. An installing nethod of an external device for an
el ectric nusic apparatus conprising an interface to which an external

devi ce can confiaclterdlfing 18EBRI tnbRBhnsital B dick by BiRg'is oPer ati ng

external devic connect
device driver corresponding to the connected external device when the searching

instruction (b) detects the corresponding device driver from the list;

(d) executing a specific command to the connected external device by
using a device driver stored in the memory when the searching instruction (b)
cannot detect the corresponding device driver and determining to control the
connected external device by using a device driver that makes the external
device respond to the specific command without an error; and

(e) judging the connected external device as an unsupported device when
the connected external device does not respond to the specific command
executed by the instruction (d) with all the device drivers stored in the memory
without an error;
wherein the instruction (e) judges with reference to the list whether the connected
external device is an unsupported device without executing any command after
once the instruction (e) judges that the external device is an unsupported device,

and wherein the memory further stores a result of the judgement by the
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interface and a |list recording relationship between external devices and
correspondi ng device drivers, the nethod conprising the steps of: (a)
obtai ni ng external device information froman external device connected to
the interface; (b) searching a device driver corresponding to the connected
external device with reference to the list in accordance with the obtained
external device information; (c) determning to control the connected
external device by using the device driver corresponding to the connected

ext er nal ﬁ\%ﬁh&ﬂ)ﬁ‘(@?%ﬁéﬁ%é%ﬁﬁ@b@@ extlrRR deflced§ 4d18n LASHSSGRARLT N9

device driver fromthe list; (d) executing a sp ic command to the
connect ed dEGEE rnal device by using a device drlver stored in the nenory
when t he searchlng step (b) cannot detect the correspondi ng device driver
and determning to control the connected external device by using a device
driver that nekes the external device respond 20 to the specific command

w thout an error; and (e) judging the connected external device as an
unsupport 8d delhe Brogham aQCIQEd'BQJﬁFh@@t’Bé whetainthe pstuekionicl saseve’spond to
the specific command executed by the step (d) with all the device drivers
st or ed i ndeviee drivesrstonsidtindie mexnoryite executhdne specifie cemeyande) j udges with
reference to the Iist whether the connected external device is an
unsupported devi ce without executing any command after once the step (e)
judges that the external device is an unsupported device, and wherein the

memor Y Upt her ARYRAMing mictholh bf 8 ekdefndl (RIRSTO! aR¥ldchife FUSR dlarafien  the

connected external device is judged as an unsupported device. 8. The nethod

accor di ng L RnfiiAg ThinteffagE t Whidkar EXBrid bieViiE TaR kel %hE% memory

that stores device drivers for operating external devices connected to the
interface and a list recording relationship between external devices and
corresponding device drivers, the method comprising the steps of:

(a) obtaining external device information from an external device
connected to the interface;

(b) searching a device driver corresponding to the connected external
device with reference to the list in accordance with the obtained external device
information;

(c) determining to control the connected external device by using the
device driver corresponding to the connected external device when the searching
step (b) detects the corresponding device driver from the list;

(d) executing a specific command to the connected external device by
using a device driver stored in the memory when the searching step (b) cannot
detect the corresponding device driver and determining to control the connected

external device by using a device driver that makes the external device respond
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driver stored in the nenory to execute the specific conmmand. 9. The program
according to claim5, wherein the result of the judgenent that the external
device is an unsupported device is stored in the list. 10. The net hod
according to claim7, wherein the result of the judgenent that the external
device is an unsupported device is stored in the list. 21

to the specific command without an error; and

(e) judging the connected external device as an unsupported device when
the connected external device does not respond to the specific command
executed by the step (d) with all the device drivers stored in the memory without
an error;
wherein the step (e) judges with reference to the list whether the connected
external device is an unsupported device without executing any command after
once the step (e) judges that the external device is an unsupported device, and
wherein the memory further stores a result of the judgement by the step (e) when

the connected external device is judged as an unsupported device.

8. The method according to claim 7, wherein the step (d) uses every device

driver stored in the memory to execute the specific command.

9. The program according to claim 5, wherein the result of the judgement

that the external device is an unsupported device is stored in the list.

10.  The method according to claim 7, wherein the result of the judgement that

the external device is an unsupported device is stored in the list.
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