STORAGE SYSTEM FOR | NDUSTRI AL DEVI CES FIELD OF THE | NVENTI ON [ 0001]
The present invention relates to a storage system and nore
particular to a storage systemfor the industrial devices. BACKGROUND
OF THE | NVENTI ON [ 0002] The present industrial equipnments are usually
designed as two parts, wherein one part is the engineering device

and the other is th&TDRAGE SYSTVEM FORMDUWSTRIA. IFVIEES ng
device 11 is connected with several storage devices 121i 122,
123...12,,, as showed in Fig. 1. The data gained fromthe

[ [ ' iln th t devi 121, 122,
129 1o | FIERD B T P TiaN et er s for the engi neering devi ce
11 are al red erein. Newadays, t:he ipdustrial equipnents are

Ty “onBORIEG®T o THE: SiSent, TGRS sttdfes, 45 o s, STCRT ot yR6
nign or 'g“gfmﬁ 43 i fagk 418 HASH &E@fﬁgg ool the shaki ngn
envi ronnent’, aﬁglat Ee stogagg evi ces Itq.%ereo m gE? ‘be danmaged
because of BACKGROWYND ORITHRNSVENRTEENNY of the storage devices

i s damaged during operation, the data from the execution device

m ght be | d8002hnd t Nbeepresatemdastrial quipments kre bamdlysdesibred as two

operation paranmeters are |lost. Therefore, the danage of the storage
devi ces wi IparisoWhenein ensspart 15 the pegingedngeviemand thehether as tsstomge
also the loss,of t et{.mefor repairi.n he egﬁipnents angth dat a.

[0003] For $5Mikfent YHYCHMESy 28 BRSINERIAE  deNire nl la iy conBeeigd awithsseveral
caused b ofAt stgra deyi a: stor age temis.
pr gvi ded ?lr‘?tt&ﬁgg a%%g(geénizﬁ’ D?éhtlgb'n',gﬁ\m ?‘g Iﬁﬁﬁgfsedamr gfga?/ﬂd eiﬁ% 43 iined
rebuild th Ldaag tad ' tg:
SovRy OF TR TRVEIAPER e BB e rt BEore A hek: Rorko dEHER TN, 32,
present i nvient.i pr), addsthe @p@rati@hsp@mrﬁ@tezi@ﬂoﬂ i shgindbriflgVdddce S1 are

provi ded. The storage system conpri ses
also stored therein. Nowadays, the industrial equipments are usually
operated in harsh environments, e.g. under the extremely high or low
temperature, in the vacuum chamber or in the shaking environment, and the
storage devices thereof might be damaged because of these harsh conditions.
Once any of the storage devices is damaged during operation, the data from
the execution device might be lost, and the equipments might not work
because the operation parameters are lost. Therefore, the damage of the

| storage devices will not only result in the interruption of the process, but

also the loss of the time for repairing the equipments and the data.
10003] For preventing the process interruption and the data loss caused
by the damage of the storage devices, a storage system is provided in the
present invention, which has a relay device to rebuild the lost data and
maintain the function of the equipments. '
SUMMARY OF THE INVENTION

[0004] In accordance with an aspect of the present invention, a storage

system for an industrial device 1s provided. The storage system comprises
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an engi neering device for perform ng an engi neering process; a relay
device connected with the engineering device and transform ng a
format of a datum and plural storage devices connected with the

rel ay device and storing the transformed datum [0005] According to
the storage system descri bed above, the plural storage devices store
t he transf enresgiekering devicedongetiorming snréginesring prvess; teeraley dgvice
devi ce. [00061 According to the storage system descri bed above, the
engi neer i n§OBRYGtEE Wish §¢ eRgingering HeyiGh Jup epplrerng § format pheriatum;
controller sem conduct or. manuf act uri ng, pt ocessi device and a

i ndustri al aﬁgr BF?TI sto é‘?‘é‘ cs P@%%e‘i\cvég}rlotilﬁd:efatya Cgta@%aﬁft@n%lﬁs m
descri bed 8%@% e[aed, lahpm is one of an operating paraneter and a
driver. [O ccordin

g°'to the storage system descri bed above, the

relay deviggo3)r ansff%aﬁrdiﬂg oot stdh. QE%F%Q&E&;E%BEHC&HCWG% e %lggal

[ 00091 According to the storage systenrd ed above, the’stor

system sti klorugs Hevicebetoretthe easikfaneedatine aptordidg & @ddgabdepTRSm
is damaged. [0010] According to the storage system described above,

when t he athe redagdeviee. of the plural storage devices is damaged, the
relay devi tects, the damaged, storage device and rebuilds a | ost
dat umt herg‘g‘?ﬁj y usi N§CORENG alt§orthenmteragsr ntstenoatesrriped o 28PKe, tide

Suppor t o FBETRFUNECERIGH Roriopeh pom Acghr dpsiSingi g K it sestplend
aroup cons erlepdtRa b RrcaiRE IR ERIhe Ry a0 AR SHASaIER”
2 computer.
[0007] According to the storage system described above, the datum is
one of an operating parameter and a driver.
[0008] According to the storage system described above, the relay
device transforms the format into an algorithmic format.
[0009] According to the storage system described above, the storage
system still works, when at least one of the plural storage devices is
damaged.
[0010] According to the storage system described above, when the at
least one of the plural storage devices is damaged, the relay device detects
the damaged storage device and rebuilds a lost datum therein by using the
algorithmic format.
[0011] According to the storage system described above, the plural
storage devices support a hot plug operation.
[0012] According to the storage system described above, the plural
storage devices are each selected from a group consisting of a hard disk, a

memory card and a portable disk.



[ 0013] The above contents and advantages of the present invention
will beconme nore readily apparent to those ordinarily skilled in the
art after reviewing the follow ng detail ed descriptions and
acconpanyi ng drawi ngs, in which: BRI EF DESCRI PTI ON OF THE DRAW NGS
[0014] Fig. 1 is a diagramof the conventional industrial equipnent;
and [0015] [Bi0d3] 2 i s Thedibayearondénts hndadvengges pé tleepfasent hwention will
i ndustrial _ equi pment according to a preferred enbodi ment, of the

present i nk&sOmsh morpEEAJLFDAPEBER 1T | thRsOmrTHRrPREKEReEonEVRODIE MEfer
[ 0016] The present inventian will.n be.descri bed nore specif,i cal

Wi Lh T ef or AREEWHE HE UOTEREIFtEHBS SeREHREONS and acrgmpanying. draniaes
t he follogbqgm%ﬁscriptions of preferred enbodinents of this

i nvention e esented herein for purposes of illustration and

descripti OrBﬁléEFDESCR??T%N p&?ﬁggﬁgm\@?haust ive or to be

limted to t precise formd ose Pl ease refer to Fig.
2, which i90014] agr amief | tines FaFraae oI WheBnveatiohfeini@usdlr égdipment;
equi pnent according to a first preferred enbodi nent of the present

i nvention. dfide storage systemincludes an engineering device 21, a
relay device 22 and plural, storage devices 231, 232, 233...23,,. The
engi neeri nd08&9] ce 2Figodl i Bediageamaohdhe gitenage| syistemnhfor the industrial
sem conduct or . manuf actgri ntg £ro SSi ng@?e ice or, the industrial

P

per sonal ¢ ARREENT agcording sHed & mens of thespressakinventon.

could be t I ' | tc.
[0018] “The ISEAIEED HRSCRIDTION by PRTCPREFTIC BY ERARBIIIINT Ui e
dat a ain mth | ] i : | :

ar anesar o POLEP I { NELESSGR HRanABH W) BEpo0e deBerBar i Mecifically
the rel ay deithaeféencevbahe fidlowingnsindiodithbese date tanske tideed that the

paraneters into an algorithmc fornat as a parity and distribute the

parity to Hollswongddeseriphens! of apreferredgembedionenta3df this invention are
presented herein for purposes of illustration and description only; it is not
intended to be exhaustive or to be limited to the precise form disclosed.
[0617] Please refer to Fig. 2, which 1s a diagram of the storage system
for the industrial equipment according to a first preferred embodiment of the
present invention. The storage system includes an engineering device 21, a
relay device 22 and plural storage devices 23, 23,, 23....23,. The
engineering device 21 could be the lathe controller, the semiconductor
manufacturing processing device or the industrial personal computer, etc.
The storage devices 23, 23,, 233...23, could be the hard disk, the memory
card or the portable disk, etc.
[0018] The storage devices 234, 23,, 235...23, are used to store the data
gained from the engineering device 21 and the operation parameters for the
engineering device 21, but the storage system has the relay device 22, which
can transform these data and the parameters into an algorithmic format as a

parity and distribute the parity to be stored in the plural storage deices 23;,
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3232, 233...23,,. That is the reason why the relay device 22 can
keep the engineering device 21 continuously working, when one or
nore than one of the plural storage deices 231i 232, 233...23" are
damaged. Wien one or nore than one of the plural storage deices 231,
232,233 ... 23, are_danpmged, the relay device 22 can rehuild_the
damaged dadzbd3zeomdut i H’gla&é%éh@hl‘ﬁ@sqlb Wh}héhq)aelnawd@ﬁ@e diksean tkgep thae

rebuilt data to he s ored n the un t.or devi ces i des,
Lhe st or agERgyeeBREASSR Er@y&w P eWPSISH ncG G HOTS K Rt Of

Gt orage ac LBl Sonds S55E 507587 25, (90 8 ditflerd” FBhrane
device 22 pydrblthBRtdre fﬂf‘eo Rfzhl Et%r d ce§@%n92%2,%3gﬁv‘9r§tﬁrea&ﬁna ed

devi ces. Therefore, e or nor an on dral” storagé

dei ces 231ltheila %a%vme, 2284n rﬂﬁmi?d ﬁ@@aﬂagfe@ﬂdtaﬁbjﬂ cbﬂ@ultm'gaabcdﬁﬁhg%
22 has rebuilt the data or the paraneters, the user can put a new

storage detheparity endhdiskitonadbe spbuidhdata tosbe rstoret dnrthbuinused starage
parameters. [00191 Then, the engineering device 21 can work snoothly
without af§viceber Bgstdesnth eaﬁar@greswa@wcafc&h@rprﬁgergﬁa&@&ommp FPpoHs

T ol Y B
o e inaoiafE dbpfets, PEGR,0%03 AR Y A4t SR R T, dddicd 52
di scl osed wgpbestidEMe u§€‘r Ed‘%d@%"&t ERdnge td ey 'sﬂirn%*éjﬁévfc‘ésco‘l?ﬂérefore

various nodifications and simlar arrangerrents i nCluded wthin the

spirit andwiempen®brtthere dppeodedfohaipiaraltiteinger deites @@I,a;agﬁae@.d.m
with the broadest interpretation so as to enconpass all suc

nmodi fi cat i bave datnslainaged sandid¢herretay dewdsT2P shay aeivED tl® data ar the
storage Syf)'éfanrhétg;s ?ﬂe Iurs]g1EJ g.:;l{ ngls adn%\\/zlf g‘?orage Igg\rf{c%el 1?1?0 the storage system to
store the rebuilf data or parameters.
[0019] Then, the engineering device 21 can work smoothly without
any interruption, and the manufacturing process will not be delayed due to
the damage of the storage devices.
[0020] While the invention has been described in terms of what is
presently considered to be the most practical and preferred embodiment, it is
to be understood that the invention needs not be limited to the disclosed
embodiment. On the contrary, it is intended to cover various modifications
and similar arrangements included within the spirit and scope of the
appended claims which are to be accorded with the broadest interpretation so

as to encompass all such modifications and similar structures.



an engi neering device for perform ng an engi neering process; a relay
devi ce connected with the engi neering device and transformng a
format of a datum and plural storage devices connected with the

rel ay device and storing the transfornmed datum wherein the rel ay
devi ce trgpfOr 18 ChAINPEMAIS:i nto an algorithmc format, and when at
| east one of the plural storage devices is damaged, the relay device
detects the destmedesystagdodeniindustnil debidd, demgprisiap: dat um therein
by using the algorithmc format. 2. A storage systemas clained in
Cai m1, wherasiengineephgrdsivies tosperforniiges esgmeaeritgpracesss or ned
datum according to a distributing fromthe relay device. 3. A i
storage syst émeday dexieaonncatediwith thaengineering demifensed tragstenning a
is selected froma group cqnsisting of a lathe controller, a

seni condutQ@nat fl?%a@aé%ﬁ@?bﬁnag processi ng device and an industri al

personal conpuyter. 4. A storage syst as..claimed in,C.aim wher ei
Phe darum | o e toinge Aepidticeiecien dxif Memralne davire curd siprng e
device, a rati raneter and a driver. 5. A storage system as
cl ai nred iﬁa%g%rﬁié&{,]g@ﬁ@ei n the storage systemstill works, when at
| east one of I : LG .S d . si.or : .
system as cl é%ﬁn%gﬁjllﬁﬂ% giéltr?&rl, &h‘%ﬁﬁ‘ﬁ%@%lﬁ{g%s 8?58@3 Etcllﬁe)w gglthmlc
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1, wherei p storage evices are eac | ecte rom a roup
consi sti ngela devias Hedbsts, the ABRMABE] @dfshaddvicePond akbailds sk lo& datum

therein by using the algorithmic format.

2. A storage system as claimed in Claim 1, wherein the plural storage
devices store the transformed datum according to a distributing from the relay
device.

3. A storage system as claimed in Claim 1, wherein the engineering device
1s selected from a group consisting of a lathe controller, a semiconductor
manufacturing processing device and an industrial personal computer.

4. A storage system as claimed in Claim 1, wherein the datum is one of an
information gained from the engineering device, an operating parameter and
a driver.

5. A storage system as claimed in Claim 4, wherein the storage system still
works, when at least one of the plural storage devices is damaged.

6. A storage system as claimed in Claim 1, wherein the plural storage
devices support a hot plug operation.

7. A storage system as claimed in Claim 1, wherein the plural storage
devices are each selected from a group consisting of a hard disk, a memory

card and a portable disk.



