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 ) R Prfe AR SENPRRI TS Ul DRveeEcTG P an
el ectrical nusTC apparatus and specificalTy relates To an electri cal

musi ¢ apparatus that can be used i £Nng with an external device.
B) DESCRI PTI ON OF THE RELATED AW%E&Q@'@%%% functions of an electric
musi ¢ appar i i ilnstrunment, a nusical tone
gener at or, ghﬁ§§ﬁ%€éEﬁﬁ:§/§bﬁggwgémm&bﬁi i nserting an external
devi ce such as a N-card,, etc, into its extendged slot. In o r se the
external device ut@érapé’h?étm ’soqaﬁqqeo%p@ﬁqqsggg ateﬁiéi"?"%?ﬁ'ﬁﬁri 52:;(% evi ce
driver (hereinafter called the driver) caorresponding to the external device
nust be. ifhs IEHI QANBUSf 20040 AR dapaness Patesp ApalicalloncZdnd 430930, files on | ver
is installed by selecting frombuilt-in drivers 20 pre-stored in the
el ectri c muAugustdh Z084ulbe anties centents ofiwdiichcate iasprpemiad herein vy refexgngenal
device can not be found in the built-in drivers, the installation of the
driver wi | BAGKGROUNROHYHEMNENTIONTrom a storage medi um di stri but ed
with the external device In a formof a CDOROMor the likes to the electric
musi ¢ appar A) FELDIOBYHEINMENEDOMNg it froma server via a public network
such as the Internet to the 25 electric nusic apparatus.

The present invention relates to an electrical 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 RELA‘fED 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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A communi cation setting apparatus that detects a driver corresponding 1 to
the connected (inserted) external device automatically froma plurality of
drivers stored in the apparatus is well known. The commruni 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

devi ce by dgt ' ' ! o e
Sepanese. Lap S ERaREReREamlia Kitcghomntty o0 Loyl ogimrs , o

the communi @Féoowﬁggbggm%w% HeSknowy CTHe cBRARICAIOA! sétfg @Bpafarddl! ch

conmpati bi | i W onmmuni cation setting apparatus has been’al ready
tkyﬁl | tt??@g’ﬁf ?%Ps?é‘gbegﬁéfei’ﬁ%%ﬁé@éx{%ﬁﬁ‘?% ﬁ%iﬁ Qf@’?{%ﬁffﬁﬁ*e L ver
e on PRl et Sl Bl AP b MRl
aspect o tfr?éPBP%%%ﬁ?mitﬁeémfﬂaﬁ‘,?e\ti%r ge'ps rffgf)& n&ﬁei@ide'?:‘??q %a%gNe-

appar at us, i@ﬁ&ﬁ'@ﬁ& an interface to which an external device can

connect; a stores device drivers for operating external devices
20 connected to the Interface and a li st recordingmrelationship bet ween

external devi cesinalll® abBPYR-EB8FHasy YRey PE &heycorerinicalipr, selingi ARPaetiSce t hat
obtains external device information from an external device connected to
t he i nterfa@¥en i ansexenal fgvigeofcwhich sompaiibitiewith the eomenynicatian setting
corresponding to the connected external device with reference to the |ist
i n accor daneppatetus hascbesn alrerdy asgused ig connected, the detections and judgments

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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25 device information;; a first determ ning device that determnes to
control the connected external device by using the device driver
corresponding to the 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 command to the connected

ext er nal dgg,i“ggctgg eSRirRg Jge\l?é‘eviuﬁﬁn Bheé KeErchiHoOd&ficd Belebf tHEBMERIMES §‘ﬂ{]§ ne

sear chi ng devi ce cannot tect the corresponding 5 device drive

det er m ”esdkﬁcéoﬁﬁ\feﬁ'ﬂ&rh%gq ,egh&.da %é&@ﬁd‘%‘e(tjﬁﬁm‘(&iﬁﬁ &deés&q&i Sectiftd ge
driver that nmekes the external' device respon 0 e specific coman

W t hout an oL . i o N | QQ, i.C iC
appar at us. PRaCTC SFEEREP nbcedroRis” SRSma aq B, uflo 3 Seickrae F
device can _pe ,10,praovided. BRLEF DESCRI PTl ON T NGS FI J is a
bl oGk df agFATPSTbKIEEPmORAMER B8 SETRorg e 5 et elr! e Seceohdbr o us
accor di to an enbodi nent of the present inventipn. 15 FEIG 2A and FIG 2B
are sc hgafjﬁﬁ'cﬂidiﬂfaéﬁﬁggﬁ %@e&éﬁriogﬂ’e E‘HH?%#%FEBX‘GME\'/QF&CF i?bé't%s'%ﬁor di ng
to the enbodi rent of the present invention. FIG 3 Is a schematic di,agram
showi ng r eP&VicErAivephalemaces ths caiarndl drXice EaSPRRE OJNRSRSEHE SRIM@RNder s
listed in the operation confirnmed drivers lists shown in FIG 2. 20 FIG 4
is a fl OV\CM&t’IhPUEHB\ﬁ”W@- a driver determ nation process according to the
enbodi nent of the present |nvention. DETAI LED DESCRI PTI ON OF THE PREFERRED

EMBODI MENTS FI G 1Aceorging tsx thedpeggeaiminvestiphgan eectdosnusic @ppetaive that an
electric

H

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 présent 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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25 nusi c apparatus 1 according to an enbodi nent of the present invention.
The el ectric nmusic apparatus 1 is an electronic device for executing a 3
process relating nusic such as an electronic nusical instrunment 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 el ect r PO Fel S HRISHS stdcH %s“é-"ﬁ‘éle‘éirﬁﬁnc%uﬁc@lulﬁs@uménﬂfﬁé & masicdl ROM 8,

a CPU 9, a'tinmer 10, & detecting device 11, a panel operating switch 12, a

nmusi cal perkE?fbHER:F% mUsitsoRe geﬁe@t&%@ﬁ}w e SRHier@r E‘?recé’rd@f shban 14, an

external storage device 1 a“M Dl Int ace 16, a nusical tone generator
18, ff d slot 23. To the bus 6
18, an ol Lefighiskay peyRend %%S%f%fffga@%"f%sf@ffe&gio detecting device 11,

t he di spl ay cont r ol h%e§lgf5ﬁc]ﬁgs %ﬁ%@%nﬁg éér%ﬁg bﬁgfg% RAtf\}FeY I¥I Di

interface 16, the he e and thé

ext ended_ sl f t he
CPU 9 wh%r é&’? g'l %mw\% gﬁ a@ﬁf’q%ng dﬁ&@ﬁﬁ@tgﬁgng‘eﬁefﬁé{ﬁs@c @15 The
ROM 8 can store vari,o ara r c r rogram f or
real i zi ng frﬂ‘és'ﬁﬁl\lgﬂﬁflfﬂré’usm "‘t?fs‘t" e?ea afg(\sl‘é‘?ﬂf r‘?’%"l—f‘%c?g'l ﬁ"‘i%mf%‘ a% t he
ROM 8 can store device driver ers h supporting at | eas one of
plurality t¢edapptorzge ﬁ‘élFe&?évéggLDlﬂte)’f?ﬁ%q%P@J @Bgﬁéaﬂggeaef@é?fc &1 on and
controls the electrlc rrusm 20 apparatus 1 in accordance with the

cont rol | i n@TiRcRSr Hived SPMNT St aWﬁGreXtQ'&ﬁdi ﬂPh%ﬁt he enbodl nment stored in

the ROM 8 or the external storage device 15. I s connected to
the CPU 9 and suppllicethesbus Brararepneesied HedRAM, 7.aﬁh‘e ROM 3 the CPU 9, the

10 detecting device 11, the display control device 13, the external storage device 15,
the MIDI interface 16, the musical tone generator ’fB, 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 ene 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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interruption timng, etc. to the CPU 9. A user can input various paraneters
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 exanple, a switch, a pad, a fader, a slider, 4 an

al pha- nuneri cal keyboard, a nouse, a rotary encoder, a joy stick, a jog

shuttl e, %ﬁcﬂl%ﬁélgggﬁ?iﬁal‘ KEbard, 3 HB@se, i rolty @hESHIEa Yf’;’l RickNa idPeHutpper at i on

of the user ion, ‘the electric nusit apparat may be “equi pped with

a plurality c‘?fthét'}?%wr iﬁ?ﬂ?é s@ﬁ’ie ﬁ‘fséék&bra?méep\k\}ﬁﬁ affinpliA% } ¥PPeQUser.han

di fferent t§/pes. eover, panel’ operating swtch 12 may be a software
swi tches 1 AROSN iz eyt MUY spharatdy'nis) b8 RAIRLHYS AR YRE (o
Lo e et e e A S5 PR B o B S gREN LW 11
o o AR Ml T3 e SRS BR8N P o
PRt R E I o
Gi fforent types. 13nenaUaRebPAfoRBARFOIMITY 2oV CEMISCIES EoRR ARG t he
display 14 and controls the display 14 to display various information on
its screendexcgsd} a@ié@ﬁpﬁs Pa MUsical iﬁﬁfiﬂ'@"aaﬁ%i %é'ﬂﬁ'i ’ﬁg@c‘éﬁr@ﬂnﬁ%ﬁ'ﬂ‘a‘eﬁce to
the information displayed on the screen of the display 14. Mreover, the
di spl ay 14 MisjcalPesiorERNes hYia Usesyi Asnusica keykeprdoa PaE, eiceean Pe usgdias
?gﬁﬁ;?{ gé Ltlmeyimaqq?qa?%gla‘gfmgécié7§v%i?chT226. NllnDalddiitinotn?rtl']:ear(':n%si(cg/ll Eelaﬁér/mF:;ncleGSW(q{acrt!t be
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 serlal bus (USB), IEEE1394

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

transmitted or received.



ot her el ectronic nusical instrunment, an audi ovi sual device, a conputer, etc.
and is an Interface that can transmt and receive at |least a M DI signal.
The MD interface (MD I/F) 16 is not |limted to a dedicated M DI
interface but also may be a general interface based on RS-232C, universal
serial bus (USB), |EEE1394 25 Standards, etc, In this case, other data than

a MDIsignal can besiyi 8o6auShy il ANk Ghudigfeintmen The M D

device 17 is an electronic nusical instrument or an audi ovi sual device
connected tgQ i L.i.nter M i A% ot
only a keybéc)hé'i'éo}ﬁ?d;%éela egf&? cglngg&gd;tﬁl?éslg\]@%Pﬁ%éﬁarcE@m %Bg?\{gﬁe\?\n{\ﬂr’%’ d"Ji\;?lcsétﬁl rument
type, a per Si type [,n di ty he . : I 10..Ls.n only
a device eqﬁjgsbeog’?vﬁ %ﬁ aak%é?%rgl t@gné&ggﬁgr ét%}:'%%n "gsgwéﬁn%qti t}p%USal g'gaqd‘s
performance_device, gt c. in one.bo but also.a,.gro f~deyi ces n ted by
a cormmuni cAFTYREREDNREr B RETGUSSIER, ietct%tt i @na%ﬂg@'%ﬁﬁﬁmgﬂc%\%? ?j& B&:
interface, SB, | EEE1394, ecic.. The rru,siﬁ?l t one g%nerator 18 generates a
sound si gnaﬁ’”)’n?l Sevisrqeskiered With ehmisSaL tonsh SRR, Aneabiomatie RERICR' or t he
RAM 7, etc., a nusical perforpmance signal supplied _fromthe rrusi&%I

per f or manc PRrMaRce deyicerqisnintgne kedy bidalse @ 9roup &b AR¥IERE GOPBEERR PMIZDI
interface 16 or a M DI signal and suppljes the sound signal to the sound
syst em 20 \GUNMHBICEIPR AEbVerkyia preorampBisatien iderHaer svel d @sMikintesiaces f ect s
to the sound signal 15 supplied fromthe nusical tone generator 18. The
sound systeHﬁBOiEEﬁm‘t@t@he supplied digital sound signal to an anal ogue

sound signal by a built-in YA converter and sounds it by |oud speakers:
The extended siot 2Zhe musicgtnoe generatelr tegeneratesaa seutd signalin ageardange

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, 2 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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device such as a PCl slot, a PCMCI A slot, etc. An external device 24 is 20
connected to the electrical nusic 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

ext er nal device 24 can be connected to use, e.g., USB interface, etc, The

ext er nal Fé?al?lé}oé ﬁ}l;?}é‘%?r&&ﬂcé WatCOMD AeVRE) dfiert B4 Rbpad sl p‘furﬁﬁg eP 23 to

extend a f t1on e electri c musi ¢ apparatus and is a device Comonl

avai | abl e fé%&?:%a}’%pengEhfr@th@L Ht@écgugeeae%%ﬁét”%lf éjedﬂllf‘ﬁl %ﬁllp'alsi tg

preferably a e of device one evice driver can support a pIu

externg ggéjc%‘ék&e ct, %'i‘ntﬁ]é f%x?érﬂgf d¥\ﬂa€% ﬁwﬂ%ﬁ%s rﬁ?lhgﬂ'ergfaltﬂo “in

Chl p (processor of t ext ern devi ce |s 10 sma nurrbers

Ccara) . an BRGPRE b 'v%*/#oiaéﬁe%egh it paely XLM?@%Q&%@ A g !

o Cor e B eg{%%eaﬁf%&lp@?mﬁak%s% SBrogs Hevige e satrondiblor Tgimbhe FOBnG "

ext er nal de ice 24 stor eééﬁja device informati on |nc udi ng vendor I D
speci fyi ng @PPe :919”( Br HYe.JFiC.4i 3 MIRM R yNitor ﬁ’é"’p apaB dikl
device 24 and a product |ID specifying a product. The external device 24
suppl i es t HBUSIEBEIOREI9eMEPOB 8iRf or nation to the el ectric nusic apparatus 1
upon request. In addition, the external device information is not only
consisted of a coritheri the externa devienr24 steres externsl giavige infowvation so any
information that can specify the external device 24. 15 The external
storage devingkidirg @ yendercld specifieg Raexmpany nerwieeturer or dsbibutps) gethece and
is connected to the bus 6 via the interface.

10 external device 24 and a product ID specifying a 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
semiconductor 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 interface 21 can connect with a



The external storage device 15 has a storage area for storing the

| at er-descri bed user |list CL2. As the external device 15, for exanple, a
sem conductor nenory such as a flash nenory, etc. may be equi pped 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 cofagiunfiaibn hefforRE Yudiea®s YodaPRrZ MWk UAN B tHE htérakt, pebRat i | e

disc (DvD) drive, etc. may be connected. Furthernore, those drives may be

connect ed VhRbrdithe BtE RA%H &nnedt bi?a'ier’éngmheacgéﬂv(ér 5Wid theafdrhahigatidn may be
equi pped with a comuni cation I1nterface 21. The communi cation interface 21

can connecty, 1 7 communi cation network 3 such as a | ocal area network
(LAN), the Internet, public phone line, etc. and can connect bilaterally

Mterface 21 and t A 8acd ) B lnd collifrfEABNGRLIS s ) o,
AL oy R A e
appar at s IMOTes e the pREURAEn BTRES, A oY B AvRRET RS % RS ey,
this enbodinent is considered tp he re effective for the O.electric
nusi ¢ appar AHa¢ PPPW&‘E”“‘] S aegH'RﬂBrergqu fPraﬁ"@&cé?cﬁéP oteéﬁg‘cdé%‘%% t hat
|t ert ace. 2APRATEI T HE 6 SRETISLID! 50 2816 CHARAAPUCREN ce dr i ver suppl i ed
with the external device 24 s difficult to be installed. Therefore, the
external storage d&xieeWendbisiambadiaenyissansideres tahe mareaiigretiv e
medi um %%d ;lggtric 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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15 conmuni cation interface 21 are not essential to realize the enbodi nent of
the present invention. FIG 2A and FIG 2B are schematic di agrans show ng
operation confirmed drivers lists according to the enbodi nent of the
present invention. FIG 2A shows an operation confirnmed drivers |ist (preset
list) CL1 stored in the 20 ROM 8 in advance. FIG 2B shows an operation
confirmed Jpfovsabiohl st (user list) CL2 created or overwitten by the

| at er - descri bed driver determ nation process shown in FIG 4. Both of the

preset list CL1 anqntfiussiaist OLR! afrekten® dediceehat is @BAfYnRSd ndtabweaisedhe
external device information including the vendor ID specifying 25 conpany

and the prqgpe écht?iEﬁ'ﬁgéigin agéiﬁs HriggHﬁlﬁe%@oﬁﬂe@réy Séidr?gu%&%cf Hbige

devi ce driver supportin xternal device correspon e external

dert o RS TSyt R e e B T T
R APRIAEC TR WA o SR RSl M o R 1,
o, o 2bogle e 16 SRS RSN o Bl Rgofllg) ), Lot Lhe absence o
e e e L ol A SRS SRSt o '
D5, for exARAGES iR CRECRMATG HBYFrS: 1568 3 T apfraor coBITRd, REVSTBy ot pas of
device dri Vsel'aro%/vn(izri'l }(:jeri.VZ?r A, a driver B, a driver C and so on) in the
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".

9



driver storage region DS. In addition, those drivers may be ranked in
accordance with conpatibility or functions. 15 For exanple, when.a product A
froma conpany Ais inserted into the extended slot 23 shown in FIG 1, a
devi ce driver supporting (corresponding to) the productA is searched the
vendor |1 D "#2" and the product ID "#5" as searching keys at first In the

user list CL2 and thepigaéhBbdimbnt hhePBAVA! Alis Thcdibbd d318Bing Lsed kor tHee found
that the device driver corresponding to the vendor ID "#2" "and the 20

pr oduct 1 D rdSicirbandtbipafly W Hhsuls O/Rbm kR Yatbenfer TRelde

exanpl e, n a product a conpa I's 1nserted 0 the extended

| ot 23 sh I LC& i ' th
oroduct ¢ HoRLaAERE LR, SEHECE T S saLRRP G R lgEE HoRT IR L) 11
hi Kk t.fi ' . ' CL h i Dhes t 25
e C1L 09 ROt o ledody b EHB habhles S 2P0l BY S s 23
d D "#10" d, t he, t, 1D "#21" is th [ A havi h i
D "1 So Ardels AR e e, o st Pach o8 ursdfigh e f o7
th duct A f th A and th .oduct f t he, B.
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support nuch nore external devices. Cenerally, an electric npusjc apparatus
is not equidsiyes eRropetely GypRONINg ithe exermal deyiceaimhdtifigdt dteanpecinstalied. t he
Internet, etc., and so a device driver conpletely supporting the external
devi ce is difierefone: at telafionshipt (garekination)cbeiingen, the extesnal odevice and the

(conbi nation) between the external device and the 10 device driver is stored
even i f 10helevigeidivasis stocecaven ifthe vrndar of theeaxterpal deice dpes sot distribute

the driver as far as the driver can 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

10



the driver as far as the driver can use the external device. Further, for
exanpl e, when a product G froma conpany Cis inserted into the extended
slot 23 shown in FIG 1, a device driver supporting (corresponding to) the
product Gis 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

vendor 1 oeyRgs itk qtoyRestBen pRinploilafE i TeLhbNENInERILEE RERHNIA P (@
ID "#3". !\/ﬁ{ﬁ_‘OVﬁl[ ’w'fé).r exanpl e, when a product F fromthe conpany Ais
inserted i GHEEYended sl ot 23 shown in FIG 1, a device driver

supporting 20 (co spondjng .t 0) the product is.searched the v r 1D
"#2" and the produﬁél‘%s"%%‘gqéarﬁﬁm\@'ﬂgr‘?g 'I%Vé'\/'é'ééﬁmﬁ‘%e‘ ?’??CF%%QQFQE&%& st CL2
and thereafter in th res list ClLI. Then,_it will be foun hat, t he

devi ce dri WRthe&m Eat R Efteopf'%ﬁ?”&éf?w ion, DT hig Progess tsh%x%ﬁ”g%‘iév the) -~ 7
is a driver_having the driver ID "#0", that is, the _driver supporting the
product F P& insacroedpnce Wit the plrgramy gereginthe i RAMDS, etss oftie @jester

external devices, the corresponding drives are determned wth reference to
t he oper at M}sie aRPaMEtkS! -drﬁwgr%. thegiriyepdeterminatien peoasss iestagedarhentbedevi ces
in the above-described exanples, and their relationships will be as shown
in the drasienyic music apparatusi] isatiaed oheselting relating Je the exiermal fgvicen'Spr ocess
according to the enbodinent of the present invention. This process is
execut ed bexetetedscaigction of acevrerdemnal device 24is detectedor at atime ¢fusage ROM 8,
etc. of the electric nusic apparatus 1. Further, the driver determ nation
process i s ofthe externdidevicbdy ®busert r iThertine of agage oft the externat devieaisofor
setting relating to the external device is executed, connection of a new
ext er nal 0 dexanpldaitimelavtant tib wsenlistartst brovsig weftgere to connect with the

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 ID 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
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of the external device by a user. The tinme of usage of the external device
is, for 10 exanple, a tinme when the user starts browsing software to connect
with the Internet, etc. if the external device is a LAN adaptor or a nodem
At Step SAl, the driver determ nation process is started. At Step SA2,

i nformation of an un-configured external device 24 connected (or newy

connect ed) i bihepub oBET o8 HugBokEh Govith, e BBLaLBEarKEs EiepImR 1 on 15

obt ai ned at Is step is, for exanple, the vendor ID and the product ID

stored in 44hQe d?riéltcgédd‘ﬁil a‘ﬁeé(tjrc'?\grn?n%?(eﬁ heESeNORhehth@tkidrhis) BERER't ndfan

uniformy are ca he ex evice information. At Step SA3, a device

dri . . t . ! hed

W th ref or BRPrERes VI BRIt By ests B s RRARR Y Bo B TSy

(user 1list 2 wn in FIG 2B with the external device information

obtai ned a as keys. In this enbodi nent, the searching is executed
s, Wl

fromthe top of th er List ,CL2 .and sto d en_the correspondipg driver
is fou%d. At St ep&S ?W%b‘és Iy dﬂd@gg? a\P'R'IQIE’Er \GI,XB?eF'ﬁ\é{Fe \'/\feéeglﬂ?p iTh
driver is 25 searche Ste SA3,is registered as an unsu te evi ce
(el 0" ¢ helcaresBanding tihe Sxfaoral dryice 24 dogid By i hethad B Slerisad & |, Fhe
user list CL2 or not, Wen 1% t he, ext er nal ggvi ce IS an unsu porte?l devi ce,
the procesBotagyiherthe eorigspanding orivenis qatected §QUpG). i RICFESF AAYANCES 18/ES:
Wien the external device is not an unsupported device, the process advances
to Step SAStepaSAdPracoigcied by air 2owW markedd YER): . When the Someaponqing i s
j udged whether the device driver supporting (corresponding to) the external
devi ce 24 Hevergsmet gptacted Hounelithrpeacess @gveneesoto Step SA6 as directed by
10 an arrow marked “NO".
At Step SAS6, the device driver supporting (corresponding to) the
external device 24 is searched with reference to, for example, the operation
confirmed drivers list (preset iist) 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
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not. Wien the corresponding driver is detected (found), the process advances
to Step SAL6 as directed by an arrow marked "YES'. Wen the correspondi ng
driver is not detected (found), the process advances to Step SA6 as directed
by 10 an arrow marked "NO'. At Step 5A6, the device driver supporting
(corresponding to) the external device 24 is searched with reference to,

for exanpl e, | oL REL AHbME! i IES [ shown
in FIG ZA%VW{ ﬁ?qi-%geﬁeﬁ;’fderﬁ%&cgd@%he I %\Elgkr{ﬁﬂta\l/éorlnao%eggitﬁe ste‘%?éedp% as
keys. In thj ' ; . [ i ; ; h f the
preset |i st}%ygﬂgﬁg} gﬁﬁﬁgg%ﬁh@ﬁﬁrﬁé@%}@%ﬁﬁﬁé@%ﬁ,a{’,élﬁ"b]"fgy ﬁ' gm\;&At Step
SA7, It is judged whether, t.h evi c Lver supporntihn correspondi ng to)
t he exter néi”%@(/%g éhe(ﬁsstof '8§FF%SEW’§%€£S§%%PB§?928°'&%gté?ge%‘%ﬁ(é’ egi not. Wen
t he corresponding qriyer J5, detected (found), the process advances to 20
Step SAT6 hadi  SctbOIER SAY. & oRs TRasqrEdeAGiseauetRE i BRELEH PLLETRATRy
driver is not detected (found), the ocess.advances to Step SA8 as, directed
by 'an abr GRVIRE b aaded Bt SAS AT e SRECITE SOTUTRTS SSRVERCE XS oo
tested (untested driver) .is |gaded fromthe driver storage region DS. In
thi s enbodithienstepamay heninitiglizgtion of the extrrpak deyiFey ebammands: spridto; et he
driver st orzi%;_ region D8, and the device drivers may. be ranked with priory
sequence t &XRrnpbaslguige b thexsperifc crramands semuefceh(eng.gibe iplietizativance nay
have priority over others to be selected nore frequently or a driver with
hi gher conpocess)iarg differsint idepeptiog ov dne devicet griveryg; thereforgrther spegifiever
others to increase processing speed for testing the drivers. At Step SA9, a
speci fi ¢ coommandsgaquercs (e.gx dheltritializations ipnecasise cannot be completed (the
10 external device does not respond 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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5 device driver | oaded at Step SAB. The specific command sequence executed
at this step may be initialization of the external device, Commands sent to
the external device for the specific commands sequence (e.g., the
initialization process) are different depending on the device drivers;
therefore, the specific commands sequence (e.g., the Initialization

process) caBrideRse AV RidtestdtewilbEedaedal devi ce does not respond or
responds to the specific conmand with an error nmessage) when a device

driver not support AngtednCOATSSPRESKRE td He L& thavthelusat watid Ike tousere. Al
Step SA10, it is judged whether the specific conmmands sequence (e.g., the

initialli Zagk@?nﬁrm\)&/itﬁ&ﬁ%ﬁ %}rﬁﬁgﬁ‘%@@raﬁﬁ% i %’iCﬁ% é’,dtherind\}glh/ to\then 15

t he command sequence 1S succes xecut ed, e process ad ces to Step
SA13 di ed . Y a [ t
succeest ul F5eL Tm e kU pHEl, the ter B folf TRETRREASEONEGAN S C°
t St SALl [ ed » NO! it d

| bdged" mhetel g SEETERL Y b dRpSA GeIRE et po el o i el

dri t e r.eqi DS h b | et : t ' f

o Ve olPREe i otaaed. SRR SRR sl dRton PR el g, L
SA12 di ted b . ked "YES", th t | devi th

oxt o nal B0 CTAGRTE! B A ¢ cpEein SHaDF CSfeTel iiiss E8MTlePEop of
the user |ist 2.as the unsupported device. Thereafter, the process
hdvances t BUBIAES TAGRTOAE VN ESI0g HSIGTEHTIIANG FETHENS URNAIE has
not been conpl eted yet the process returns to Step SAB as directed by an

arrow mar kE@F)"WFC‘Hﬁﬁd {meome ppgE3¢ioNsevi ce driver to be tested will be

| oaded. At Step SA13, it_is asked to the user that the user would like to
use t helO At Step SA14, itis judged whether the user selected to use the external

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
SAS5 or SA7 or the device driver by which the command sequence has been
successfully executed at Step SAS. 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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external device w thout an operation guarantee. For exanple, the inquiry to
the wuser may be executed by letting the user select from"use" or "not use"
with 5 displaying statement to the display 14, telling that an operation of
the external device is not guaranteed. The reason why the operation of the
external device is not guaranteed is that all the operations of the

external device capf@tepeSADUANaN¢IREHic MuBieCapdamue i lset @dt it qispude one
command sequence and an error nmay be occurred in sone operations. 10 At

Step SAl4, eierhal deldged TR BT, Esrﬁe%z‘é%r%s 88V Ade’otStep BATEENE e tidsr

i or not. When the user selected to use

device upon the inquiry at Step SAl
rﬂﬁ&ﬁé‘n %&%sgmﬁggqem\ﬁ?f&fs to Step SA15 as directed by an

the externgl _ J
arrow nmar kede en the user se ect ed not to use the external device,

the process advanﬁgsdésgriﬁécgﬁbtﬁéja%o% 60%{‘@?%??@ %@b@ai ttﬁgf% teéé\@'- 15

Qt Step 8?15, a relationshi etween t e ex _ Vi ce er nal )
bZé'nCliu'c egé\e“eﬁfﬂbﬁf‘éxr?%g?@%‘?%ﬁ?ég%% relr s 2 PincAT U e eRPgR? | h
Gser 11 st Tt G 1Bl B R R s elsfeke T b, B8 MR
?iﬁnéhgyeiéﬁér”@?érﬁﬁ»‘?i% E‘éﬁsb ss%%%*‘%rei—?e%ﬁ@?%bfﬁi@%agﬁfﬁﬁé G B2 he
, . - . T

Chi's ot ep. IHRUICAUSTRRIE [HNEr AT 1a GHEST ThDe,iser SR GUEK Ao REDED and
| oading of the specific driver. 25 Thereafter, the process advances to Step
SAl S and @oMANGRIN. deternmination process will be terninated. 14

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
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At Step SAl7, the electric nmusic apparatus 1 is set not to use the external
devi ce. Thereafter, the process advances to Step SA18 and the driver

determ nation process will be term nated. As described in the above,
according to the enbodi nent of the present 5 invention, a relationship

bet ween the external device 24 connected to the electric nusic device |I and

the supportEpg iy Belexesute8 Bedorer19e seardring Ueie UderlisCCR2. therefore, it is
unnecessary to re-test the operation of the external device 24 by using

avai | abl'e drivers, HbigheiH¥ ic¥fmisicatfor HReiface € j$1\ot knetedsasT R Bl
automatically. 10 In addition, the external device 24 of which Supporting

dri ver 115 Bibodiémd e Declofiiuid crie! GpBRRRIAtHS L dobiphRel S 9% as the

unsupported device; " therefore, en the un ted vice' iIs connected to

the electrig mq?caéiﬁﬂﬁﬁt%ﬁﬁeé 24 of % Bhlrhu Eatiorﬁstgﬁ}gé% ég@?%é‘”%} ERR S a{bi?orhot be

connected eXternal cdevice eanfiot e used, and e w
wast ed. t ho the r nal i 0 i rta river i s not
stored |Jsﬁ ?A%epsefg‘grgheﬁlg%d fﬁjg]eecé%%g;%tsﬁg #?%h}e\gg%d%ﬁ@e E’f H}ghg ﬁé%‘;’{%%r ted
device, and it.is Ekwggiq whet her gh%? xt er nal de%'ce i s the unsqggpréed
devi ce or nBWSiRRAFUEAMAY Fophect Wilh NG FRIVEIR, ¥ e O MIMHR CRIYLREWRLK 5
Step SA4 ang Step SAl2 may be jtted i rder, to sinplif he driver
det or i nat 1 50 pPBet e Digsal ot Sdgh Qe Poe i PIOR GO GRY GNETE he
preset list, CL1 and the user Iisﬁ %§2d%n t he ,enmbodi nent, a Iis% cgnbining
those two |l $tafgy indhg server & Enihet.dheeledtdrmyriciapparetys Fen handed ed I'n
the rewitabl e storage device (nmedium and the newly confirned .
rel at i onshi $Asfeti@en denicecdivar far tae extarnahdevisr usedi with tae islestrigimysipe
added to the conbined list. 25 Although the searching in the user list CL2
i s execCeddeves hastnnt been developed or that a genuine device driver for the external
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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searching in the preset list CL1 in the enbodi nent, the searching in the
preset list 15 CL1 may be executed before the searching in the user |ist
CL2, Although the conmunication interface 21 is not necessary in the

enbodi nent, when the electric nusic apparatus | is equipped with the
comuni cation interface 21 or a conmunication device such as a LAN adaptor,

5 etc, is WHR‘F%@E‘GL%MED'QRIE@nded slot 23 as the external device 24, the

electric nusic apparatus 1 may connect with the server 5 via the

conmuni cat i1on ”et“ﬂﬁl‘el%ﬁgE%mgbﬁafa}ﬁﬁs,Woﬁﬁ%iﬂ ':st CL1, etc. and refer to
ed |

t he operation confirne rivers ISts 'sto the server 5. By that, the

electric nusic appsézmv&gﬁﬁg?rrq%u@r@ %” gxte?ﬁ‘?l?de%%ttﬁn\/?@i.ﬁ;sd” ver for the

external device usé ctric nusic not been

devel oped or that nuin evj c iver for the exierna i ce. cannot be
installed due to s%e@gm%%ﬁp%ng{%% t ¥'°§I %rﬁ:\f%r? é°’ew8§F;ca?‘Q§p§’F‘8ﬂ’ﬁ% "%9"’%? t he
server 5 The present, inventi on has heen described.in connection w t he
refor r it ERBREHAR DS neTHESTARATE of ISC RTINS T PThlR, EGvesrt el |15
enbodi nents, It is apparent fhat variqus nodifications, inprovenents,
conbi nat i o9&VIcR @NARPTeIPENENIY BRVIERGEVES: t hose skilled in the art. 16 WHAT
ARE CLAIMED ARE: 1. An electrig si.c appar at us, gorrpri,s\j nrcr!‘: .an_interface to
whi ch an external @BWQXRAINKEGde\iesdhat: oblains mxtgrnel device dnfoemation &emyapyver s
for operating external devices 5 connected to the interface and a |i st
recordi ng exfeipaloirvics cornerted tefheinteifacejevi ces and correspondi ng devi ce
drivers;

a searching device that searches a device driver corresponding to the

10 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

15 driver from the list; and

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

20 makes the external device respond to the specific command without an error.

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.

25

3. The electric music apparatus according to claim 1, further comprising
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an obtai ni ng 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 10 connected external device with
reference to the list in accordance with the obtained external device
information; a first determ ning device that determnes to control the

Comnected TN celRY &t Nadks A8 dofebiel Efefill WEUICENUS BARRRILRGES e

connect ed evi ce e searc eVI ce et ec

Govi co. tnat SRUEEIED 12 sEbhd e BB A B rnaphgg‘\s?ce by
ot oot ﬂiv'e%%r%i\b% FlsG M stetro tBiinic et RuB RE s ol “"

connected externpal device by using a device driver that 20 makes the

ext ernal de¥PERA Fb%‘ﬁdﬁﬁmp&'%ﬁg"g PH¥PE command without an error. 2. The

el ectric nusic apparatus according to claiml, wherein the nenory further
stores a%el ationshi p between the connected external device and the device
driver determined tQ be used by the second determ ning device. 25 3. The

el ectric midic appardeusledie musig arParplSNRECOrANG: ke rclaiBhsh i Whergin the 5

j udgi ng device that judges the connected external device as an unsupported
devi ce whenmemeony dunkern starescadesdt ofithe dgmsnd hyoherjudgioaHevice: weer fei f i ¢
command executed by the second determining device with all the device
drivers st oomukedted externalmevjcanistjudgad as aprunsuppsrted device.

10 S. 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.

6. A program executed by an electric music apparatus comprising an

15 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
recording relationship between external devices and corresponding device drivers,
the program comprising the instructions for:

(a) obtaining external device information from an external device

20 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

25 device driver corresponding to the connected external device when the searching

instruction (b) detects the corresponding device driver from the list; and
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4, The electric nusic apparatus according to claim3, 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. 10 5. The

el ectric music apparatus according to claim1, wherein the second
determ ni ng device uses every device driver stored in the nenory to execute

the specific Commhdgdg%xe&tmwg i ESHINRA dY 18 cohRstdd ExtBhil BediBRByAL US
conprising an 15 interface to Ich an external device can connect, and a

menory t hat Pﬁ@g;&gjﬁgﬁ‘;e"{jﬁ@erdétb?’é?f fh fH wféﬁf‘d;r?lt\kém% %Eé‘r%hirﬁehﬁisﬁeéﬁdfp ected

to the inte Ist recording re ip between external devices

and cor r espandh§0agey §fe SohkehSnding \eOBHALP SRERIASIARGI LARHURL! ©

ns
for: (a) obtalning eXterna rce ormati on froman ext&rnal device 20

connected t he .interface; i NQ, [ i ver, jng to
the connect SaNBaRER e RE B A vy Mg 8idBPis AR BB ERRES ng BKEEREREGEE Wi
t he obtai ped ex(%gf ngb devi ﬁe i nf or mat L on; ’ég’,’ determning to control the
connect ed® e ©Ofb§;SPECH GRTAgNY KathoukaR &i%te driver corresponding to

t he connected external device when the searching instruction (b) detects
the correspondi ng device driver fromthe list; and 18 (d) executing a
specific command to fhe connected exter nall . devi ce by usj ng % devj.ce dri ver
stored in tHe nmenory! QREROIRE SE6PTAMNGHIEP FIALR By WHIRIN e INSHUEHAN (RIUREE t he
correspondi ng devi ce driver and determ ni n%aéo control the connected
external de®veE @§Vice driyensteERd tethgrmempnyt i-gxamite the speclia @@mmaNdevi ce 5

respond to the specific command w thout an error. | i )
8. An installing method of an external device for an electric music

10 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 recording relationship between external devices and
corresponding device drivers, the method comprising the steps of:

(a) obtaining external device information from an external device

16 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 ‘tﬁe connected external device by using the

20 device driver corresponding to the connected external device when the searching
step (b) detects the corresponding device driver from the list; and

(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

25 external device by using a device driver that makes the external device respond to

the specific command without an error.
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7. The program according to claim®6, wherein the instruction (d) uses every
device driver stored in the nmenory to execute the specific command. 8. An
installing nmethod of an external device for an electric nmusic 10 apparatus
conprising an interface to which an external device can connect, and a
menory 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 conprising the steps of: (a)

obtaining external &eul gey fQE&B?&#gg“tof &aih 8 whereh Rk Q\@ gusé§ﬁ§/%W‘eCt ed

to the interface; (b) searchin vice iver correspon

connect ed e fl rdance with the
obt ai ned ex@%I élgﬁ |Xlee §}e%elp%%hﬂrﬁ£§7 n%%)::hgee{hgrﬁﬁeﬁﬁc éé}gﬁggﬁtrol t he
connected external device by using the 20 device driver corresponding to

t he connected external device when the searching step (b) detects the
correspondi ng device driver fromthe list; and (d) executing a specific
command to the connected external device by using a device driver stored in
the nenory when the searching step (b) cannot detect the correspondi ng
device driver and determining to control the connected 25 external device by
using a device driver that nmakes the external device respond to the

speci fic command without an error. 19 9. The nethod according to claimS8,
wherein the step (d) uses every device driver stored in the nenory to
execute the specific conmand. 20
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