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. I\/ETHCD OF UPDATI NG FI RMWMARE TECHNI CAL FI ELD The present inventi d2¥88t es
to a di sk syBCAWIROWNPOB2Nng a plurality of disk devices and capabl e of

- updating the firmvare of the disk devices, andafir up@ Erethod
t her eof . BACKGROUND ART Conputer peripheral devices s %{ %&%P

HDD (hard di sk device) and other disk devices have an eI ectrically erasabl e
and progranmmabl e read-only nenory (EEPROM in which a program known as
firmvare for controlling the disk devices is stored. Version updating or
bug correction of fDISHMESYSTEM AND MERHOSOFAPDATENCHIRMWARBEpdat i ng t he
firmvare in the EEPROM In the case these di sk devices are general - purpose
devi ces, generally, the conputer updates the firmvare as follows. An update
firmvare is taken into the HDD of the computer through floppy disk or the

Internet. A disk device is designqvm.m?m_‘ Lpodate firmware is
transmtted. The di sk device receives the up ate firmvare, and wites it
into the EEPROM Hq'gg Lhe r f e leype,
the disk device to e\f)upsga chfs Ugﬁr &g@b;ﬁeﬁ% y&%éa gnaé Iafﬁ%‘]%%{ﬁvio?m/are
of a wong di evi ce Iy e A
Novenber 2009’8‘%& &f §tqngncar?%5%a?ﬁd§}p&%{\g[ﬂg Mg@%gggﬁé(l %F}S"lﬁg@%{}faa

syst em conposed of no Lgener sk devices, for exanple, in the case of
j ukebox or a W@ﬁ%ﬁ IPeﬁ’Qd%‘f Egsy to supply a new firmaare from

outside. For this purpose, the update firmvare is supplied into the disk
device by using a special tool, or the disk device is disnmounted fromthe

system and connected to a differgnt , d the firmvare i s updated
in each device. As a result, the M@%aﬁ?ﬂg is a conplicated job,

JI

and in the case of.a pIuraI| of  di sk devi ces, eagch devic st be
di snount ed and updgloé‘d) PA raldayigasuch pe CRARON; LBy %D%msb: THE
| NVENTI ON

device) and other disk devices have an electrically erasable and programmable
read-only memory (EEPROM) in which a program known as firmware for
controlling the disk devices is stored. Version updating or bug correction of
firmware in the disk devices is executed by updating the firmware in the
EEPROM. '

In the case these disk devices are general-purpose devices, generally, the
computer updates the firmware as follows.

* An update firmware is taken into the HDD of the computer through
floppy disk or the Internet.

* A disk device is designated, and the update firmware is transmitted.

* The disk device receives the update firmware, and writes it into the
EEPROM.

However, if there are plural disk devices of a same type, the disk device to
be updated must be correctly designated.

If the frmware of a wrong disk device is updated, this disk device may fail
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The invention is intended to solve these problens, and it is hence an
- object thereof to present a disk systemfor updating the firmvare of plural
di sk devi ces used as conputer peripheral devices automatically, and a
- met hod of updating the firmvare. According to one aspect2 f the gr nt

i nvention, there is provided a disk system conprising: a lef?lVﬁrl“P 'yf di sk
devices having a first nenory storing firmvare, the firmvare being conposed
of firmvare data and specific information of the firmvare, the type of said
plurality, of di sk devices being plural types and the nunber of each type
bei ng pl uPﬁF?&'Qn@8Fﬁ3ﬂlyer coupled to laid plurality of disk devices, said
conput er i ncl uOhnye asthexpbartc; inrtbgrcasef &fr a Lgydehi rombbsed iof Moargeneifal skd
plurality of disk devigces:;.and a second nmenory.coupled to said conputer;
Pher oi n 2dfipes B <S5PBATI £ GsP ofLi8PE 6T AlenagoR & Dilesiiy to SRERY s
pl ur al i t yne fidinsdredm cgtsidér om t he specific information stored in said
first nmenory, store a fir re speci.fied . dis evi.ce between di sk
devi ces wi th of ShB Hypireolte Grele, frrvpire, s e ol BAREJPaeL BY Pana o
second nespecial tesidot tndisk tdevize isidismeurted frorethd systénd ané mondedt@dd ya t 0 a
di sk devi t 0, be updated of. the sane type. thereby updating the firmare.
Accor di ng&lﬁ%re%%qwﬁerag%cg&e fB‘PW?F?e'Sb‘ngtéﬁtm ?"f\%eqﬁvf%n, there is provided a
firmvare updatAsa rssukotiedfrmwvact sibdstingtiena comelicitek joby shannaheabsione a
plurality of disk devices having a first nmenqory stqring fir re, .th
Pl ¥ o RO EOBR dfEEer Pect e fed. s v5 Rambuted; 4B ubmyn dger
pl ur al i t yusfateltreksatlfiramaardei ng plural types and the nunber of each type
being plural; a conputer coupled to said plurality of disk devices, 2 27
Novenber 2002 said conputer including an update program for updating the
firmvare of said plurality cSUMMARYIOF THE INVENTIONsecond nenory coupled to
said conputer,_the nmethod c ri,sing,the steps of:. a),starting the update
orogram by 1 4L ITH e oretuls These iRShiPs. Bbd i Bfentd 4bgoPEm ¢ e
speci fi c fhefenf tapriesentcef disk eystem favaupeatiigothedinmwassaoftpllnat disk devicesyuset)as
storing a fir re. of specified di sk device between.di sk vices wth a
sane ¢ ypect P BaheTeBef dSVie A S haltahand piene? ol TR e SRIEFE st or e n
sai d second neAccording t@onk aspedevf the ptasehtinugritimhetthend istpnevidedha disi sgsteand
updati ng ég'ﬁp'i?g’{ mvar e of the disk device to be updated; wherein step a)

P

starts th % program automati cally when turning on the power of said
di sk system BRipkialiiSCRiskTdeWide Ohaving DRAVMGRriFistpring firswardyl the Kirdwargr am

howi ! S o y \ b
oresent | pOBaPuREt BB dla Bl iR B BTN e Mt B, o o
an embodi said pluedlity bfedi$k deviwes dbeinpddirahypesaribitieinunttiee ofieadh tgysbeing plurdfi g. 1.
10,2 12, 2,11 QU LD S PAR) 5t B BofBEE s Bl G BRRATE T,
OF THE PREpdERRBOIENVBEDIUPERhdgthe fitmearengdisaidyplenatity of diskdetibes; fand mnar e
dat i t i L ; N, first I nbodi t of

L pr ogent i ngaghd mamtRARpiE (IEMHMSmplier, T2 PR A SR o 2. Fi g
1 is a block diwhereimsaithdigkraystenbissiperabimta: identityi the tyrfe ef s#iid rlufityt efidiskn an

hodi : N iy ; . !
conput or | Joices' Beimhe Seeing AKFRRSstokdd i dhia frst Tushicrl, U3 § rhudaitid s
i nt er f acespasifiedaliskedevice, belveen disk ideviceRith @ sagie type ioutef daid pluaityagfcisk

second bu 1 npL A t.i NG, i it ended
control ofetifes. 39 S TR rerfRFRnd Baninfe e dhmiibhe SKER i "W Macort
t enpor ar i mgnmerpto adiskdevss trje dedated ofithe same type, theteky URORtinDthedirmyars.i ng a
necessary ComTﬁBé’orEﬁ%b to another aspect of the present invention, there is provided a
firmware updating method of a disk system, the disk system comprising: a plurality of
disk devices having a first memory storing firmware, the firmware composed of specific
information thereof, the type of said plurality of disk devices being plural types and the
number of each type being plural; a computer coupled to said plurality of disk devices,



3 P21938 PCT/ JP00/ 00812 27 Novenber 2002 control of the disk system1l. In
. part of the ROM 20) an update program 30 for updating the firmvare of the
di sk devices is stored. The first bus 40 couples with the CPU 14, RAM 3,
ROM 20, operation panel 19, interface controller 16, and _disk interface
controller 21. The second bus 41 couples with the disk i Al &ovaweeL# 2 ol | er
21, and disk devices 22 to 26. The interface controller 16 realizes a

t wo-way data communi cation with the conputer 2, operation panel 19, and

di sk devices 22 to 26, The disk.interface controller 21 perfor .t wo- way
data commtAif CAMPHET fELINGRN Uosinge PEETa dorRdpUg theTreérd ot s phralial i sk
devi ces 2disk deviBed; i Usl SedondSheBIEIUBRAIE dafi Sdmpitet thehtiidesdmprisild Y
erasabl e and programmuabl e read-only nmenories (EEPROM 32 to 36). Each of the
EEPROM 32t ét%@‘gt ores specific informati on such as a nodel nane for

desi gnating t hg) tsysrendthedipalitedtbgiath; its revision nunber show ng the
version, and its firmnvare data such as programfor controlling the disk

devi ce. By t hePhddgnbitHing it %Pet%esﬁiﬂe?@fql'g’n ohHigl opyices fb‘i’“t%ﬁnﬁﬂﬁf'f@n t he
power source of tikfrrAhti cﬁlﬂ'ﬁiﬁﬁ‘iv@arebféﬂecﬁiﬂ@l&fﬁétrﬁerﬁb?‘ftS the update program
30. Further, the copputer 2 receives the specific information of the

firmware store® iSiPNged HEPKEIA ShatspesiHisd HiRK dRyisaPiweph didpdeyiggscwith a

information. As tdamedtgselinisaf sddefd igfn, the firmvare of the |atest
version of the sane type is stored in the RAM 3 throug/htgth di sk interface
n

Y ; ' . : ¢
control | er 21. drrensmittinging fumwargstoredim saiggerend mempioR diskdevics torke di sk

devi ce desi gnat edipasted df @#5816dme typeOAMALPEAiRg tiRd irmivitae of tHEVBSIEd&Vicd e
speci fic EEPROM i s U@gated to the transmtted firmvare. In this enbodi nent,

on the basis of t4Rda nparison result of the specific information of the

firmare, whéein stepunistarisfthe ipdbit @gﬂgraweaatiom‘atibﬂyshme@rﬁiﬁg bRahé powER4P 38
PCT/ JPOO/ 00_&#2 27 Novenber 2002 RAM 3. On the other, when an operator

r ecogni ze8ai8 AISKEY¥RMJevi ce having the firmware of the | atest version, the
firmvare can be stored in the RAM 3 by input of the derive nane of the disk

opti cal i sk devi ces sucARUEF BRBCRIRTIARAE BRAWEE °in thi o ambod: ment.

the di sk devi CER. 33sta0bldék aiagrdnVeh&iilvg debagie sonfiibthtioRef & gikk dgstemein atb and

26 are CDRg\/I.devL%etE. The uRdatj ng nethod in this enbodiment will be nore
BHiAIERES AR PERReMHNYSNY!

speci al | ye OBase of the specific information of the

di sk devi ces abigshadsva fiowchaisBoving Bald@ambléSpegriobédure pf an Ribiodmdrg lof ¢ayvi ce
22DV2. 00D sk devi a'ﬁt' 23DVé. goq%slég&wvi ce .ZAFDVJ,I. 00D sk device 25CD 1.50D sk
devi ce 26HBMAMEYPFAINGMEDOd in,fhe disk SYPemyP gl specific information in Table

1 refer to theFig. dusel flowomartcktnivingasn egarhple df yipecedikeref ather émbbdiwientjof he

model NAMER timware updating method in the disk system in Fig. 1.

DESCRIPTION OF THE PREFERRED EMBODIMENT
First exemplary embodiment

The firmware updating system and its updating method in first exemplary
embodiment of the present invention are described by referring to Fig. 1 and Fig. 2.

Fig. 1 is a block diagram showing a basic configuration of a disk system in an
embodiment of the present invention. In Fig. 1, a disk system 1 comprises a computer
2, an operation panel 19, an interface controller 16, a disk interface controller 21, disk
devices 22 to 26, a first bus 40, and a second bus 41.

The computer 2 comprises a CPU 14 for executing the intended control of the
system, a second memory 3 (hereinafter called RAM 3) for temporarily storing necessary
data for control, and a ROM 20 for storing a necessary command for



revi si on nunber showi ng the version, and the | arger nunber indicates the
. newer version. The operation is explained below by referring to p9g938.

Fig. 2is a Wi ng an exanpl e of procedure of an enbodi nent of
the firmar efﬁupga??%oo?g?

hod in the disk systemin Fig, St is a
starting step, where the update program 30 is started u{f%{ﬁ\’%{ﬁﬁ ri]é@?ly by
turning on the power source of the disk system 1, or by nmanipul ation of the

operation pa 9 . CT. ! 1lis
o execut e anoHROU e sk sk I Rt S ROM A48 NIGatc Berh o b8,
device. After.ax i on_of st 10.1 t. st. 102, all disk devices 22 to 26
transmt the “??S@ﬁ??&eﬁﬁﬁ?‘@%ﬁ*&%gékdggﬁ@g?@ﬁ%ére to the conputer 2. At
step 103, the computer,. 2 recggni zes th ngm.t-t.ed specific
information, and c aﬁrégi’%g‘g\f@?lgﬁﬁﬁngw}g&ngﬁé’w%’ %@N %%s?p‘if’)rf“%f)g
recogni zed t hat fﬁt Efg of th digk %{e\zi c_esr%qzt& 23, ﬁ4 S LIJlge DV, .and the
type of the %R W% ceZ@ngx;p@eQé jandy gk inperigeg copigp Q}‘G'Jr;par' A§°%nd bY&r si on
of the type DV, it is recognized that the revision nunber of the disk 22 is
newer than t Hd cpEplep githdhe dirk interface eonteeller 23, angladislodeyices @2 tp 264 o j udge
presence or absence of the disk device to be updated of the firmware as a
result of step 103.Thenateréacsicontrofien Heretlizes aldvpveay2data zampfunipationm withe i s
DV is different fromthe version of the disk device 22, and it is judged
necessary to thpdamputen@, bperation pandl I9henddisk ddwices 22 £926. AT e digdsinterfasgoi ng
to a storing step of 105, the conputer 2 conmands transm ssion of the
firmare to tdatdllak2lesifaen?a twhoiwdy Haia donembaicetion witls thenconfputére2 dingk
devices of type DV) and stores this firmmvare in the RAM 3. Consequently, at
an updati ng sdiglpdeficek@2.to2Be firmwvare stored in the RAM3 is transferred to
the di sk devices 23, 24 to be updated through the disk interface controller

21, and the di sk deThedik2devitd 2068128 inbkidb | ey aidnoriNeX82 tat36swhithline) it
is judged that conparison of versions of disk devices of type CD and update

deci sion are gledtritdlly 6r88sble A prbRaRiRSIS Seddednly AterhSridsi EEPHBM 32 to 36).
Each of the EEPROM 32 to 36 stores specific information such as a model name

for designating the type of disk device, its revision number showing the version,
and its firmware data such as program for controlling the disk device.

’ By tﬁe manipulation of the operation panel 19 or by turning on the power
source of the disk system 1, the computer 2 starts the update program 30.
Further, the computer 2 receives the specific information of the firmware stored in
the EEPROM 32 to 36, and compares the specific information.

As the result of the comparison, the firmware of the latest version of the
same type is stored in the RAM 8 through the disk interface controller 21. The
firmware stored in the RAM 3 is transmitted to the disk device designated as a
result of comparison, and the firmware of the specific EEPROM is updated to the
transmitted firmware.

In this embodiment, on the basis of the comparison result of the specific

information of the firmware, the firmware of the latest version is stored in the



At step 103) the versions of the disk devices 25, 26 are conpared, and it

. 1s recogni zed that the versions are the sane. 6 PCTI JPO0100812pHP3HK38 27

Novenber 2003/ 908R04 since the versions of the disk devices 25, 26

. are the sane, 1t i's judgéed that updating of firmnare i527n|%v 85985 Y, and
the process skips to step 107. At step 107, it is recodhi 280 T hat | udgenent

of step 104 is executed on all types, and the update programis term nated.

Second exenpl nn FHEeR %m'%é’.@@féi ent
invention is esc?i b?gp%er J‘%ﬁ?‘f’%?%&% erh@d;ol to Fi gméae@%gﬁ%?gﬁe;
flowchart shaqw I . nr | :

firmaare upd%‘%f%g‘gﬁﬁﬁlﬁémgi@%%%W%mﬁﬁﬂnﬁg%agg n]i IIs”gr(r)ti;
steps as in F{g; 2 are identified with sane step nu rs as in Fig. 2. This
embodi ment i§hgdﬁ%\’€h%%fn89€ er‘fi‘ﬁ%@"%ﬁgtﬁe&%&ir%thmr%’ﬁwn the di sk devices of
sanme type, and updating .tqQ the test versiogin.the limted ran n both
Cypes DV and Cou 1 el devies Ao Rt ek hgerally pRtical Gisk P st S D Yoo
range from 1. Q 99, th at {ng, method.is expl ai hed bel At step
203t he. comitorh UDFENgand A5 pia Tor amodiomanis g el cepees B3 ¢ 24 ars
information, and conpares the_versions within the revision nunber range of
the sanme typé.)VDtRngPde\rxgqs, ped she diskadevires 26 adi26raredEDiRMydescegevThes 22,
23, 24 is the DV, and the type of the disk devices 25 and 26 is the CD.

Si nce the rewpsiasingmetbed in thigembedimens willbe mord srierially ekplained belbwr inghe . 99,
the versions of the disk devices 23, 24 which are within this range are
conpar ed. As case efshespedific informatiogf fedlishddevideh es slaove iyTaldle Lhe firmware of
the disk device 23 is the |latest version. At step 104) it is judged whet her
the di sk device having the firmnvare to 7 P21938 PCTI JPO0/ 00812 27
Novenber 2002 be updated is present or not as the result of step 203. O
the same type DV, since the version of Thisledi sk device 24 is different from
t he version of the di sk—devi-ece—23—H—isHudgedfecessary—+to—ypdate the
firmvare of the disk vice 24 As a resylt) J?ﬁd Q%'mﬂtlgﬁ 105, the
conputer 2 conmands t [ ansnDiskidenioe®2t he fli r mwar e 1¥2.00e di sk_devi ce 23

havi ng the | atest verpsi on Diskidwwicdi2gk deyi ces i n DVies®ersi on rfange of 1.00
to 1.99 of type DV, apd stpi&sidfe®4i1 rmjare 1n tipg; fAM 3. At |st epl06, the
firmvare stored in thg %l'va‘i%sg Eeyic?tbferre(FFOTi fﬁ@k devityg 24 to be
updat ed t hrough the dfsk iD‘i;,erc & rg—t-Hre—eh-s

l \ CUITIUT YUl 1T CT nl IIs L A 3 Ul ON deVi Ce 24
updates the firmare. N 6107 lit is ji that conapari son of

o
B

aont.r Ll aox 24\

b,

ver sions of di sk devices

The first two letters of the specific information in Table 1 refer to the
model name designating the type. Numerals following the model names are
revision number showing the version, and the larger number indicates the newer
version.

The operation is explained below by referring to Fig. 2.

Fig. 2 is a flowchart showing an example of procedure of an embodiment
of the firmware updating method in the disk system in Fig. 1.

Step 100 is a starting step, where the update program 30 is started up
automatically by turning on the power source of the disk system 1, or by

manipulation of the operation panel 19.



of type CD and update decision are not finished, and the process returns to
. step 203. At step 203, the versions of the disk devices 25 26 &24938
conpar ed, anBCT{JP@)/0e8DZni zed that the versions are the sane in the range
- of 1.00 to 1.99. At step 104, since the versions of thezﬂh@k dgvg@ 25, 26
are the sane, it is judged that updating of firmmvare is Ve[ y, and
the process goes to step 107. At step 107, it is recognized that judgenent
of step 104 is execBtepdd]fioiw exetute ppndNQUIRY ¢dnemand defmest ing rSOST ar ATAP
termnated. In the second exenpl ary enbodi nent thus explained, the limting
ver si on rang8taddardef pligvdeons).y regi stered in the ROM 20 in which the
firmvare update programis stored . It is also possible to store the
limting version rARgeetcduBion’BEstbp 101,228t all Aeskiiices RIVALE tidHiSchid N
updati ng, and judge by designating the condition. 8 P21938 PCT/ JP0O0/ 00812
27 Novenber %Qs%e' ¢ TGS Ydrc e ad £ afeadﬁh%]b!d?ﬁp tef ot he version cannot be
e ho

u]E)](c:Iat ed becauseht ey are not conpatible at t gt side, this nethod is f
Cve. | . . . L .
e aevr cen” 230130 SQHECOAMALR TR, e S eSS 1
peciilc | BiSTLA, ki RERLLIULRL VL ARRIAE b8 ol ASPIA B RooBllly
h the RAV AR e IR of PRk i e pbts 15 Dioatd e Bt ddea i ne ™

firmvare is dat ang.t he scqpe,of.the invention al.so includes:the
constituti onag‘flo"sste%r?‘?‘%g@?‘?et im\é‘thﬁ‘i‘é’w é’le’é%?n(}fe‘i%@it@? ﬁy’t‘ttﬁ% RAM
3, transmtting the firmmvare,data and t pecific infqr ion transferred
to the conpuft Wdrﬂﬁ&é%%i%@#ﬁ?@gﬁ?'{}ﬁ? e JNEWey versigp %%m ng
the firmar eﬁéﬁ&s STRAL APPLI CABI LI TY As descri bed above, by incorporating
t he program %231@4%he firmvare data integrally in the conputer, and
utilizing the firmyvare updating nethod, the firmvare of a plyrality of disk
devi ces can be aut&ﬁ‘m]rQ‘glﬁWJ a@r@snmrwbmnqe@étherdlﬁlgd@mets;ewéa of
hardware, and with no help or little help of the operator. For exanple,
when one di sithelSivingeare aisra pesadtedf stepd 08 r Fhaiversiin of ther digk devisa23pedadsi | y
updated by starting the update program Thus, w thout possibility of wong
j udgenment by whieh tyweiaDdris differert fromaheversioniofthepdisk devicn22, and libis judgadi n
particular the firmvare of the jukebox or auto-changer of which updating is
di fficult camebessaxystohpdatedhedamavdre oftheckiskd device 2210 27 Novenber 2002
CLAIMS 1. A disk systemconprising: a plurality of disk devices having a
first menory stori tAp &iresadfyrgoing e of storm@seepbel HES, dhopoamditaf 2 foommerds dat a
and specific information of the firmvare, the type of said plurality of
di sk devi ces thmisngisgibnofdhetfimpesand thé dishudebre 20fwhish hab yipeldbest vgrspdrnuofal ; a
conput er coupled to said plurality of disk devices, said conputer including
an update pr apediskidevicspoftypa DV, hed storeailisdirafwaeiid the RAM Bty of di sk
devi ces; and a second nenory coupled to said conputer;

Consequently, at an updating step of 106, the fimware stored in the RAM

3 is transferred to the disk devices 23, 24 to be updated through the disk interface
controller 21, and the disk devices 23, 24 update the firmware.

Next, at step 107, it is judged that comparison of versions of disk devices
of type CD and update decision are not finished, and the process returns to step
1083.

At step 1083, the versions of the disk devices 25, 26 are compared, and it is

recognized that the versions are the same.



wherein said disk systemis operable to: identify the type of said
plurality of disk devices fromthe specific information stored ppyggad

first nmenor i mvare of a specified disk device between disk
PCHE DRl

devices wit out of said plurality of disk %\de%ﬁ-%erbébfai d
second nmenory, and transmt the firmvare stored in sai& second nenory to a

di sk device to be updated of the sane type, thereby updating the firmnare.

2. & M1 rmiare updatd o 164 3l Ble Aerlionlofihe WK ddviiEs 9576 SY hetlio i) ST no:

a plurality of dis aving a menory storing fifrmaaré, the

firmvare conpgsed.of ifiesinformatiqn thereof .t t f. i
plurality o%gé%cgt}ﬁéﬁgggn%gfﬁgn&l n%eé:gssgﬁg apéetﬁﬁ@ﬁ%égs g‘f‘pig%%mpype
bei ng pl ural Q?a conput er coupled to said plurality of disk devices, said
conput er inc]r di ng an update program for updating the firmware of said
plurality of disk devices; .and a secqond nenpry coupl ed_to, said conputer,
the method conpri WPH@ZF@d@%ﬁmﬂg)t%éwﬁzﬁmnm&%ééﬂﬁeﬁ@}%gﬁ? )
identifying the type of said plurality of disk devices fromthe specific

i nf or mat i on ©&Pes,isadthe npdate pragamds teyminpteds i r st menory; c) storing a
firmvare of a specified disk device between disk devices with a sane type
in said second nenory; and d) transmtting the firmvare stored in said
second nmenory to a disk device to be updated of the sane type, and updating
the firmvare of thBSecdnd exeteplageembodimenpdat ed; wherein step a) starts the
updat e program automatically when turning on the power of said disk system
11 27 Novenber 2002 sgconthexcémplavyaembogdiohedritng thetgreserbfinedrtion B, destydbezl n t he
specific information is conposed of a nodel name designating the type of
each one of heatethaflewbgrefosting todfigk3.devi ces, and a revi sion nunber show ng
the version of the firmvare, and step c) is for storing the firmware of the
di sk devi ce havi ngFighes | 8t asRowelirsi shbwitigbes elaniple of prodauieces othth the
sanme nodel nanme out of said plurality of disk devices in the second nenory.

4. The firmgmBodiBttat iof ShéTBiAGAre upahtihgNnbthéd 81 S dERIsstehih Big. 15 Lhpr

updating the disk device having the sanme nodel nanme as the firmiare stored
in said 5900%. Beé@ﬁé/sb@ﬁéjaé'%\@‘ig.gz AredRddtHARYith 63h8 SRP HUMIREE a0H Figf 2 5ai d

plurality of sk devi ces. he firmnvare updating imethod of claim 2,

wher ei n the speci f ipgid Bédﬁfehﬁﬁb 5%&933%3%@55%@%?&10&'%5%%%%& ng

the type of each one of said plurality of evices, and a revision
Firmare of SoiPar SR Py Ind AR A0S ot SRrdidn b OBl BB ces -
|t or mat o Lo 6% R s TS P 0 vdrin 3R YRAFLs, W Feiiod RERRET 2
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number range of type DV is limited within 1.00 to 1.99, the versions of the disk

devices 23, 24 which are within this range are compared. As a result, it is
recognized that the version of the firmware of the disk device 23 is the latest

version.

At step 104, it is judged whether the disk device having the firmware to



name as the firmvare stored in said second nmenory and having a different
revi sion nunber in the specified revision nunber range. 7. The f]g%%e
updati ng net BQ(SE&IP%ZQ/ one of clainms 2, 3, 4, 5, and 6; wherein
starting step\ ©04LQ812 up sai d update program automaé-} Fﬂ@bérﬁbmzt he
power source of the disk systemis turned on.
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203.
At step 2083, the versions of the disk devices 25, 26 are compared, and it is
reoogmﬁzgd that the versions are the same in the range of 1.00 to 1.99. »

At step 104, since the versions of the disk devices 25, 26 are the same, it is
judged that updating of firmware is not necessary, and the process goes to step
107.

At step 107, it is recognized that judgement of step 104 is executed for all
types, and the update program is terminated. k

In the second exemplary embodiment thus explained, the limiting
version range can be previously registered in the ROM 20 in which the firmware
update program is stored . It 1s also possible to store the limiting version range in
a specific region of the new firmware used in updating, and judge by designating

the condition.
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4100k (). devioes Aiprabare transiorred to the compter 2, hub if the &petife information is
preliminarily managed in the computer 2, such transfer of specific information can

be omitted.

Further, in the first and second exemplary embodiments, the firmware of
the latest version is stored in the RAM 3, and the firmware is transmitted to the
disk device and the firmware is updated, and the scope of the invention also
includes the constitution of storing the firmware data of the latest version in the
RAM 3, transmitting the firmware data and the specific information transferred to

the computer or managed preliminarily to the disk devices, and updating the
firmware.

INDUSTRIAL APPLICABILITY \

As described above, by incorporating the program for updating the
firmware data integrally in the computer, and utilizing the firmware updating
method, the firmware of a plurality of disk devices can be automatically updated
without requiring any particular hardware, and with no help or little help of the
operator. For example, when one disk device is replaced, the firmware of other
disk can be easily updated by starting the update program.

Thus, without possibility of wrong judgement by the operator, the
firmware can be updated correctly, and in particular the firmware of the jukebox

or auto-changer of which updating is difficult can be easily updated automatically.
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a computer coupled to said plurality of disk devices, said computer including
an update program for updating the firmware of said plurality of disk devices; and
a second memory coupled to said computer;
wherein said disk system is operable to: identify the type of said plurality of
disk devices from the specific information stored in said first memory, store a
firmware of a specified disk device between disk devices with a same type out of said
plurality of disk devices, in said second memory, and transmit the firmware stored in
said second memory to a disk device to be updated of the same type, thereby
updating the firmware.

2. A firmware updating method of a disk system, the disk system
comprising: a plurality of disk devices having a first memory storing firmware, the
firmware composed of specific information thereof, the type of said plurality of disk
devices being plural types and the number of each type being plural; a computer
coupled to said plurality of disk devices, said computer including an update program
for updating the firmware of said plurality of disk devices; and a second memory
coupled to said computer, the method comprising the steps of:

a) starting the update program;

b) identifying the type of said plurality of disk devices from the specific
information of the firmware stored in said first memory;

c) storing a firmware of a specified disk device between disk devices with a
same type in said second memory; and

d) transmitting the firmware stored in said second memory to a disk device to
be updated of the same type, and updating the firmware of the disk device to be
updated;

wherein step a) starts the update program automatically when turning on the
power of said disk system.
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5. The firmware updating method of claim 2, wherein the specific |nformat|on

is composed of a model name designating the type of each one of said plurality of
disk devices, and a revision number showing the version of the firmware,

step c) is for storing the firmware of a disk device having the latest revision
number of disk devices in a specified revision number range of the same model
name of the specific information in said second memory, and

step d) is for updating the firmware of the disk device having a same model
name as the firmware stored in said second memory in the specified revision number
range out of said plurality of disk devices.

6. The firmware updating method of claim 2, wherein the specific information
is composed of a model name designating the type of each one of said plurality of
disk devices, and a revision number showing the version of the firmware,

step c) is for storing the firmware of the disk device having the latest revision
number of disk devices having a different revision number in a specified revision
number range of the same model name of the specific information in said second
memory, and

step d) is for updating the firmware of the disk device having a same model
name as the firmware stored in said second memory and having a different revision
number in the specified revision number range.

7. The firmware updating method of any one of claims 2, 3, 4, 5, and 6;
wherein said starting step is to start up said update program automatically when the
power source of the disk system is turned on.



