TION O 5 F E 8 2003 NMAGNETI C DI SC APPARAT; Dl SC
SS METHOD ( i RECORDI NG MEDI UM HAVI NG RECORDED DI SC 2003
CC]\ITRC]_ PROGRA | C DI SC APPARATUS TECHNI CAL FI ELD The present

i nvention rel at es*a%%2 magnetic disc apparatus and, nore particularly, to
negnetic disc apparatus which accesses plurality of large capacity
successive data, and a disc access nethod for the nmagnetic disc apparat us.
Further, the invention relates to a recordi ng nedi um havi ng recﬁ” th
programfor a disc access control %gﬁi%ﬂ?anetlc di sc apparat us i
ART I n conmputer systens which perl? B and adninistration o,f6 A
appar atuses or industrial apparatuses, acconpanying with an i ncr ease™l°f
handling information data, a |large capacity nenory has been required for
recording those information data. As a |arge ca acity nenory device
satisfying SBRNERIS r dkSH SAPBARATHSY | O ﬁggﬁeppmwra AND
magneti c disc as recordi ng nedi um has been w deI y used t he vva

t r ansREEPRBING| MEDBEM,\ER IHGnﬁgﬁ@BPEDdPsT@CaMF&%§%(§- aF@Bus
connected externally of the magnetic disc apparatus, it is a baS| C

oper atMAGNEREE PRECAPRARATU8isc a 0 5 F E 8 2003 2 ., apparatus
commences access to the magnetic disc in the magnetic disc apparatus after
receiving a command i ssued fromthe host apparatus . Wen a command and a
command paraneter are transmtted at the sane tinme fromthe host apparatus,
t he neEECHNECAL sSEIBBBar at us cal cul ates at which p05|t|on on the magnetic

di sc the data the host
O The present invention relates to a magnetic disc apparatus

and, more particularly, to magnetic disc apparatus which accesses
plurality of large capacity successive data, and a disc access method
for the mégnetic disc apparatus. Further, the invention relates to
a recording medium having recorded a program for a disc access control

for a magnetic disc apparatus.

BACKGROUND ART

In computer systems which perform control and administration

O of OA apparatuses or industrial apparatuses, accompanying with an

increase in handling information data, a large capacity memory has

been required for recording those information data. As a large

capacity memory device satisfying such requirements, a magnetic disc

apparatus employing a magnetic disc as recording medium has been
widely used.

By the way, in transmitting files between a magnetic disc

apparatus and a host apparatus connected externally of the magnetic

disc apparatus, it is a basic operation that the magnetic disc



apparatus has required an access physically exists, nmakes the heaﬁ ﬁ§¥ a
track on the magnetic disc in the magnetic di sc apparatus accordi ggt 8 12803
calculated result, thereby to performreading out or witing in fronfinto
the data required by the host apparatusz Herei nafter, such a nagnetic disc
apparatus will be described, particularly on the operation thereof with
reference to drawings. Figure 7 is a diagramillustrating an operation of
t he magnetic di sc apparatus, and particularly, a processing perforned on
t he magnetic disc, when the host apparatus accesses two | arge capacity
successtPPAEREYS | IRASNE eH ACCESD Pl MAgnat G dige hagie magnetcic disc
apparatus at the sane tine. In figure 7, file (m1)', m m and m+l
const i tapparatparafkegr reced Wamha compasd ckisued faam sheahdstiappanatys, n,
n' and n+l constitute a part of |large capacity successive data B. Further,
file (m1)' arhenid eommanchaadoa comuind/padnameter ane ftiransmit test ate the
track M1, file (n-1) and file n locate on track N, and file n' and file
n+1 | ocsame ohimeadiroh+théabbsti lappeantiisg dilke mhgheticeglisic tapparatasa
| ength which is handled at one tine command by the host apparatus. Wile
when t hea hmsl atoep arta sl cdc pessdsion bar gheaspqret jic disc T He daR &2@he Bost
successi ve data, the host apparatus has only to i ssue conmands for
accessigpgpdrdess iasveannims cal aoccdes physieallycesdists ,f makes whenhebhd
host apparatus accesses two | arge capacity successive data at the sane
tine, tdwelastitrraphren uShdatagneticudiseminndhel maghetdssidigd egpeat aves
files in the large capacity successive data A and commands for accessing
respectidofdineg tid) thee cladicgd ataphdidsn 1 Cc cheveby dot peBfozht eeadtialgyoust a
eghstant period (band). These comrands are shown in figure 8. In this case,
as showr iwriting eig, frdw/ ingoethe dasa zpgabizeds byntéied htist tdppaatwst of
the command each tine when it receives the issued conmand, and cal cul ates
the positi onderdifmeifitiir OBueh aiahgiicsdist dppatavos Wi Xibeeddedr ibed,
| ocates physically on the magnetic disc fromthe conmmand paraneter thereby
t 0 car rpartiiicicREss o) tite tdpee et ot e witti reficxtenddaio idvawingde
magneti c di sc apparatus, accessing to the |arge capacity successive data A
and accessi ngilgure? isagdisgpani iyl wncasiaig andaperBt on afithecdagnétic
alternately and successively. To be concrete, as shown in figure 7,
accessidigd apperatgset anddpactisudamliysd oyirodesdingr ger formeecens thhéo
the file mand the

magnetic disc, when the host apparatus accesses two large capacity

successive data located apart from each other in the magnetic disc
apparatus at the same time.

(:) In figure 7, file (m-1)’, m, m’ and m+1l constitute a part of
large capacity successive data A, and file (n-1)’, n, ﬁ' and n+1
constitute a part of large capacity successive data B.

Further, file (m~1)’ and file m locate on track M, filem’ and
file m+1 locate on track M+1l, file (n-1) and file n locate on track
N, and file n’ and file n+l1 locate on track N+1. Each file has the
size that is equal to the data length which is handled at one time
command by the host apparatus.

While when the host apparatus accesses a large capacity



file m, seek 1 for executing access 2 to the file n and the fileg F égﬁ
access 2 to the file n and the file n" , seek 2 for executing access £. 03
the 'file mtl, the access 3 to the file mtl, seek 3 for executing access 4
to the file n+l, and the access 4 to th® file n+l. However, in the
cenventional magnetic di sc apparatus, though 0 5 F E B 2003 4 accessing
to files respectively constituting each of two | arge capacity successive
data are carried out alternatively, and it is possible to predict a
physical |ocation fromwhich accessing to data on the gptical disc is
st ar t edSUFEEFELYeAALE bl e N1 R APRATANT M @S |§é’ctlﬁ\$@ef cramangs; (fox
command is issued fromthe host_ apparatus. |In other words, the magnetic
di sc shaesesaing£ides dnechranelogiopl Qrdex nlfn‘ghe§qm¢sﬁm fiid eSewhen
magnetic disc during a period fromthe conpletion of an access to a file up
to starthediast appatatus aceessey Yo large wapacitycsuceessivehdatas at
when the host apparatus accesses a plurality of |arge capacity successive
dat a atthéesagentimepthehost appghatheras $oaissge quuesaris ifior atcessing
perform ng an access to data whose access starting position on the magnetic
di sc caredmeqrivk ¢ides ihechmdnegeccapaci bty sacaiass isteodatack eskl agmmandise
magnetic disc and enters a waiting state (the idle state) after conpleting
t he accfmsiaegess inkeréspechdwebfibgs pirptheskal gedpat iyl lsacelesisd veodaitaues
until a next command is received. Wien receiving the next command, the
magnet i g, dilSterpgtes by psat naecpnatanthperéodi (bdndynnmediesealconmdeds are
| ocation information fromthe command paraneter, and seeks the track in

i ch dericwn Simpriispite &nd thereafter, starts accessing to the data. In
éﬁ% s way, when the host apparatus accesses a plurality of large capacity
successi ve da@nathistdeseams Ehown in@ifnuawel, dlve magntt idligset apparleas no
access is perforned to the magnetic disc, thereby no inprovenent in the
dat a t riaitdryreaid khiecocyitehleo Prifse Riommareeaon timdiwinsi dd recedves the
above descri bed .~ 5 F E B 2003 5 problem and has for its object to
provi dei gisueky eoinmandi,sandppalaulates ¢ehedpesitbnatdificorhatianaatranstar
efficiency between the magnetic disc and a buffer nenory even when
accessiphydieall Wwoatatichersheof denafdedaphaid Y1608€e8Sipiaysiad#£l By eonarthed
out, to provide a disc access nethod for the nagnetic disc apparatus, which
enabl S@atdmtalwmmsﬁ:bh\edtm Seofmands  padinétel heherebypriyi daray out
recordi ng

accessing to the data on the magnetic disc.

That is, in the magnetic disc apparatus, accessing to the large

capacity successive data A and accessing to the large capacity
(:) successive data B are carried out alternately and successively.

To be concrete, as shown in figure 7, accessing to the magnetic
disc is carried out in the order of access 1 to the file m and the
file m’, seek 1 for executing access 2 to the file n and the file
n’, the access 2 to the file n and the file n’, seek 2 for executing
access 3 to the file m+l, the access 3 to the file m+l, seek 3 for
executing access 4 to the file n+l, and the access 4 to the file
n+l.

However, in the conventional magnetic disc apparatus, though



medi um having recorded a disc access control programfor a magnetcdg Ei sc
appar at us. DI SCLOSURE OF THE | NVENTI ON According to a first aspe® Yof EBh2003
present invention, there is provided a ymagneti c di sc apparatus which can
read out or wite into various kinds offinfornation data by accessing a
magnetic disc enployed as a recording medi um wherein when a host apparatus
connected externally to the magnetic disc apparatus, perforns an access to
each of plural systens constituting |arge capacity successive data, which’
systens are |ocated apart fromeach other in the magnetic di sc apparatus,

the magteeeTs NG ctAphalesuFr aiRAesivel e c6PAssitusimgnRach phet¥aelarge
when the host apparatus issues conmands for accessing the respective
syst ensCaRAG Hey RpAeS iR stathREQCAr rtedpevksaiteenat tvelyedaB@mitings
with the stored record of commands to detect continuity of commands agai nst
t he r espetihie $pspredieta phyisicadhdacat ioacroewhich cenaminy tosdata
fromthe host apparatus, and preserves location information indicating
physi cadn [theacpbhcah disc nhgnetactedscititisvimplosgdbd e sobstartczceessang
each of the plural systens |ocate, and in which apparatus a system 05 F
E B 2003 geppestiverfjligeuntddta commaingl hatissuest from thee hostappanatus.t he
magneti c disc by enpl oying the l.ocation infornmation when the nagnetic disc
appar atirs otheri warsds,, chremmadnietsdcedisc shaukd leasits eappaidil e st atec andwvhiicho
the present invention, while accessing |arge capacity successive data on a
magnet inothidry ilshpekrifoemedqtior etief magnetdcpddscnduaingnaaperdbdefromcthei ng
the command can be reduced, as well as the tinme fromthe conpletion of an

cess domplexipsd erarn actkssstala fdlearp docetssrt ingeft a Sesdlefforaraieying
éﬁortened, thereby the data transm ssion efficiency is enhanced. According
to a seumnGreesssoftd hextt ekEléd. i nvention, there is provided a magnetic
di sc apparatus which can read out or wite into various kinds of
informati on dhta by, adeas theghesteapparatdssacoegpsey adpaaralieyoofii Targe
medi um wherein when a host apparatus connected externally to the nagnetic
di sc apapariity, speckessivemaceeds tile esmie of ine Urexters Hi@ungh cdvste t Ui 89
| arge capacity successive data, which systens are | ocated apart from each
ot her ihighhepoeglileiliityli o€ gpafaimingt he regeds ctdi statappahasas staEses a
record of commands at the sanme tine when the host apparatus issues comrands
f or aceaazitigg pesiebprcin thesysdresid didecangse preddictedgppheatagnetic
conpares a new received comand with the stored record of commands to
det ect diekt apparatalt cwopsndecomss irsd tdethespaghetdcsgisenandy enyeristea
when it receives a new command i ssued fromthe host apparatus, and seeks a
magnet waitdad stapteyathe idiat satategsaftéep compbeking ttheearaegssting doschat
whi ch data of a systemwhich is supposed to be accessed by the next comrand
| ocat e fillet howtbednd ipxpcessed p dkB tHHIdler staitel agnbiintes upkilcamext
when the accessing to the data on the nmagnetic disc at which the respective
®st emcdaimandoiat rec¢esivedpl whed. rdcedivdnggthe hért prameand j viestnagnetbic

at a seeking of a magnetic head to a track on which data which is
supposddstoappapates sieterpatet s thar Feee ived admhhade ol asl avesfl aoessn t 0
data, the tine fromthe receiving of a command to the starting of an access
t o t he ihFoumatedndticem Hlid eocameers pagamet@rgeandpseeky thecceaskvinddiiclon a
magnetic disc is reduced, thereby the time fromthe conpletion of an access
to onedayat 88 peekbatst and theYeafitAELeSCatOst A€c8exingytbethe data.

In this way, when the host apparatus accesses a plurality of
large capacity successive data at the same time, there should arise
an idle state where no access is performed to the magnetic disc,
thereby no improvement in the data transfer efficiency.

The present invention is directed to solve the above described



i s, shortened and the data transfer efficiency is enhanced. Accorﬁgg tgﬁ
third aspect of the present invention, there is provided a nagne "Ei 03
apparatus which can read out or wite %nto various kinds of information
data by accessing a magnetic disc enpl 8yed as a recordi ng nedium wherein
when a host apparatus connected externally to the magnetic di sc apparatus,
perforns an access to each of plural systems constituting |arge capacity
successi ve data, which systens are | ocated apart fromeach other in the
magneti c di.sc a ratus, the netic disc gpparatus stores, a record of
Coman@¥ORl eMeabdHAs LAF WEEOBRECHES PEOYALR AonegRstic diffARD ATt US
accessing the respective systens to the magnetic di sc apparatus, conpares a
new r eWalF8d danfireiRt wreAuERe therdat 2 ctEaRsSprc ShftdENy Jegkdeen the
continuity of commands against the respective systens every tine when it
recei vaggaetd® ddprarind U fesnmmeneriosveappdien (ACCesinEr Eor Piligadat a
access, to a track on the magnetic ,~ 5 F E B Z003 s disc at which data
of a spystemainfharges gapasidy supeeasivesiatppreeareied oyinake pProvsHide
wi t hout waiting receiving of the next conmand when the accessing to the
dat a oa dhecmegess ametihod forwhhermagnet bepdise \apparatus dathidlbenadb lies
conpl eted. According to the present invention, by that the data access is
st ar t ettheyabaed+deser heesdatisc hegesse and rfanikther wtiochroviédd s xemorcling
supposed to be accessed next exists, the tine fromthe receiving of a
commuannetddumonaV éng pedided cedd. sof acbessegaptred prograhi for acnagnetgia
| arge capacity successive data on a nagnetic disc is reduced, thereby the
(e fddsct hppaoaphisti on of an access to one systemto the conpletion of an
cess to the next systemis shortened and the data transfer efficiency is
enhancPISCROSURHI OF THEaINVENMIIONspect of the present invention, there is
provi ded a magnetic disc apparatus of the second aspect or the third
aspect, whi chcetnipingerdi agfbfst aspeeti ofhthd poesehtadihventiba,mtdpeats c
disc, in which the predicted systemlocates, in a case where a conmand is
i ssuediérprovidedoatmagpet icudisadapparatnsewhich tha ceadapdti ornet idre
access to data of the systemthat is predicted, during the seeking
oper at intotvetidows bdimis pdr inforaaitionhdatagbhytaceels sing @ magnest e ddse
receiving the conmmand fromthe host apparatus. According to the present
i nventemployedaasase wkeordangomedicimo whewpiasedhexysaemas: rappavetius
during the seeking operation and that conmand i s one which accesses not to
t he suppnsedtegserhebnalliy &nother magsiedric tdis s agkparptoper gpéniiormst ba
supposed systemis imediately halted, and it is transited to the
i nt er paeteassomoofeddie of 5 pABr2D08y8tems constituting large capacity

successive data, which systems are located apart from each other in
O the magnetic disc apparatus, the magnetic disc apparatus stores a
record of commands at the same time when the host apparatus issues
commands for accessing the respective systems to the magnetic disc
apparatus, compares a new received command with the stored record
of commands to detect continuity of commands against the respective
systems every time when it receives a new command issued from the
host apparatus, and preserves location information indicating
physical location on the magnetic disc at which data to be accessed

for each of the plural systems locate, and in which apparatus a system



received command to initiate an access to the requested system tUe5qﬁ%B%@
iAcrease in the access starting tine to the systemthat is requested t Q3
command even when prediction was erron%ously performed. According to a
fifth aspect of the present invention, there is provided a magnetic disc
apparatus of the third aspect which stops accessing to the data on the
magnetic disc in which the supposed system exists, in a case where a
command is issued fromthe host apparatus and the content of the conmand is
not an _access .to ta.of the systemthat is predicte during.the_ dat
ecess Breean i Hhe APoAT TN AT PP Rod gk ORER SEREPHLNG Bor dihe
receiving the command fromthe st.a ratus._Accorgding.to e presentg
| vent maAnet cLEE BY, pRBLOY 180 i OF8 CAoB AR b pat S LhE ot Lo
during the seeking operati,on and that conmand is one which accesses not to
t he su}S’ﬁ6§eéPE?§PgHFbEF°F&Vs%$otahé’P“'§‘9‘§f‘eﬁfSPHQ fEeBsEhRyhest RRPELAYASd
systemis immedi ately halted, and it is transited to the interpretation of
the recei vedrEERFARRTIt $9 rFhe aPECEANECABYENE4ONMe Whhh R sR@EESHIRI ML aNa] eby
an increase in the access starting tine to the systemthat is requested by
t he coFRRABILY FUSCPEFA¥E E3&A ARecA PRERFELIF dHSMis E19 JHERRIISABEITDrFRE .
According to a sixth aspect of the present invention, there is provided a
di sc adptespreting Acrommangnatierdreceiyphng fthe command gan heregurcedad
out or wite into various kinds of information data by accessing a nagnetic
di sc enpl vedll as the ctimel fgomethe gompetsicn PHB aERdess\ar @ine Wysitem
host apparatus connected externally to the magnetic di sc apparatus,

rfor ko theagtart ob amAECOEsH| o dexty systern cast beushogtenesy dhexshy
suUccessi ve data, which systens are |ocated apart from each other in the
magnet tbeddataappansmissione effgisiancyiisc enhysncrdis stores a record of
commands at the sane tine when the host apparatus issues conmands for
accessi ng t hkceesgingi Ve 3\3eeond taspent wfgtbe présentajpayention cohsres a
new recei ved command with the stored record of conmands to detect
cont i nistprovidednannidgngtiiastdiskeappapstusvwhight ean eeady outnerwwaritie
receives a new command i ssued fromthe host apparatus, and preserves
| ocat i dntenfarieus dvindslicdatinfgrpatdionatiatachy iagress ihg anmpgndtuicliddcat
whi ch data to be accessed for each of the plural systens |ocate, and in
whi ch epployeds asg ysregrpddaer vitediume wWbezeion whenr aathast sappasagasa
accessing to the magnetic disc by enploying the location information when
t he negomnectedsextppaaddys toeddieysagneddmulidd appardtwsn tperfiorms an
apparatus. According to the present invention, while accessing |arge
capaci agcesgcdosieachiapg orphunaynesyistetiss consteituhbngedwingsl ¢apacity
interpreting a command after receiving the command can be reduced, as well
as t hesuceessivendaka cwipich isystEmsiargctecated apartyfremearch ipthamdn of
an access to next systemcan be shortened, thereby the data transm ssion
@fi ci emeynagnetnicdibic Jppararng,tthe magretic alpectapparatupr ssomes a

vention, there is provided a disc access nethod for magnetic disc
appar arecondiach cummands atitthe sene & ime whear tbes hkstdepphratusr issues

data by
commands for accessing the respective systems to the magnetic disc

apparatus, compares a new received command with the stored record
of commands to detect continuity of commands against the respective
systems every time when it receives a new command issued from the
host apparatus, and seeks a magnetic head employed in data access,
to a track on the magnetic disc at which data of a system which is

supposed to be accessed by the next command locate, without waiting



m ~ 5 FEB 2003 accessing a magnetic disc enployed as a recording qygiggb
wher ei n when a host appar atus connected externally to the magnetic di 2003
apparatus, performs an access to each of plural systens constituting |arge
capacity successive data, which systen¥ are |ocated apart from each ot her
in the magnetic disc apparatus, the magnetic disc apparatus stores a record
of commands at the sane tinme when-the host appar at us i ssues comands for
accessing the respective systens to the magnetic disc apparatus, conpares a
new recei ved command with the stored record of conmands to detect
cont i nAaCeiinG RFahRe BREARF SemnaRd (ehen the acepssdng Epckhetdabaprthe
recei ves a new command issued fromthe host apparatus, and seeks a nagnetic
head emaaRetdd ndiaca atecwbdch othet repspentive syghem cdatac kacake chislat a
of a systemwhich is supposed to be accessed by the next comrand | ocat e,
wi t houtcompilieitegl.r ecei vi ng of the next command when the accessing to the
data on the magnetic disc at which the respective systemdata | ocate.
Accordi ng t oAthergdiageto itinecprasentbyinvent torsecdhy nghat a segkéngcolfead to
a track on which data which is supposed to be accesses next exists is
carri ethagnietdc héad tona tusicnonfwhaore da thovhiliatla ist suppo sed ftoodbe taloeres ses
receiving of a coomand to the starting of an access to the requested data
whi | e aexesdisngaxdisdyeutapacitthe omedass om def acaress g aatiac, dilse time
reduced, thereby the time fromthe conpletion of an access to one systemto
t he st #romnghefrereieingsof a tdummemd ty thenstarshagyt efesn anccéde tmtthe
transfer efficiency is enhanced. ~~ ~'~EB 2003 12 According to an eighth

pect retuebeedr datatwhivenicoassihgr & 1srge dpiati ty ducancidss datidiash f or

magneti c di sc apparatus which can read out or wite into various kinds of
i nf or mat magnébia disAcdioeIedug el ,Mdiedicby ¢hect &iel Dyen tite Tonfpd@tlidiy of
medi um wherein when a host apparatus connected externally to the nmagnetic
di sc appadddess tPINOBYS tam doasdss starednly of apl acobss il eNe oS siylsttidng
| arge capacity successive data, which systens are | ocated apart from each
ot her {8 shertegedt anddithe dapa airmnsfde effitcidncyli 5 apipancéds stores a
record of conmands at the sane tine when the host apparatus issues conmands
for accessi ngc¢bedirgpeoct avehiydt aspete bliethegpeesendi $aveppdoal,uthere
conpares a new recei ved command with the stored record of conmands to
det ect isoptovidéy af magnerids digal Appaldat usewihdel ¢cans yeadduty oy wiriite
when it receives a new command i ssued fromthe host apparatus, and
per f or ih6g kot Pows deivris bE dntfoamatdon Hatavlbyeddcesk bitg &l malgnddt idpdd sef a
system whi ch is supposed to be accessed by the next command | ocate, w thout
wai ti ngmpeegedi ag f Fbeomrdingc anedim \Whehelreé nacdessi a0 Hoztt heppgaratas t he
magnetic disc at which the respective systemdata | ocate. According to the
pr esentohneebédoextbynahdy the the maaeasic idisd appakdyusegkenformsagnet i C
head to a track on which the data which is supposed to be accessed next

i St sactéest itoe dachn bife rplberal ngysftemsc oromsiti tot tngpllalrigey ¢apaciegss

the requested data while accessing a | arge capacity successive data on a
magnet sgceessive darhicathidiheyanensharie hechted apartofipdmidath ety decess
to one systemto the conpletion of an access to the next systemis
short etigdl maghetid ki Eppdratds| hehdahaghebisf@isefdpparatysi stetesnaecd.
According to a ninth aspect of the present invention, there is provided a
di sc aps®SEd et vrhniand . SRR isantd 30 ) et theOhokcappueatiisaspealesor
the ei ghth aspect, which stops seeking of a magnetic head to a track on the

magnet¢Gmihids fdr mmsiﬁ]wmi@@b@Wﬁ@ alst@.atseec,o itheAmagnetWeeHe s&
command is issued fromth ost apparatus and the content of the command is

not amgisseseus P dehpaés t Henéystesetihal bémﬂéﬁé'ﬁl@ﬂ tHEr 588rkReraesikang

operation that Is being performed in the magnetic disc apparatus before

recei VbfGommands to detect continuity of commands against the respective
systems every time when it receives a new command issued from the

host apparatus, and performing data access, to a track on the magnetic



the conmand fromthe host apparatus. According to the present in\ﬁgtl on, in
a- case where a comuand to a supposed systemis received during t S EBlms
operation and that command i s one whi c? accesses not to the supposed system
but to another system the seeking operation to the supposed systemis
i rmedi ately halted, and it is transited to the interpretation of the
recei ved command to' initiate an access to the requested system thereby an
increase in the access starting tine to the systemthat is requested by the
conmman ven,wh r ctl n_was_grroneou perfor Agcordin
Centh g%ﬁé’cf’tngtlﬁB FPEEcaf s ol ErB VR LTR s RRRAR &F PSSt By
nmet hod netlc ratu of t he, el ght h _aspect tops
accessft & tn(?’i ‘g i?ﬁ@ gﬁ‘é‘t‘i ‘%ﬁs‘ﬁa?'ﬁlaﬂn ﬁCFHé(ls‘l?pﬁbé Hﬁ
exists, in a case where command i s issued fromthe host apparat us and t he
cont enEOBManEeWREANhR aicsceﬁ(ﬁl% toctBesdaba i ANGr mEABeSISt @gﬂz nak which
predi cted, duri n% t he "' 05 FE B 2003 14 data accessing that is being
per f or ¥B8 FRSPRETANgnEVSLe dataJacate brrempleked vi ng the command from
the host apparatus. According to the present invention, in a case where a
comand to akgappding §9sthe Prepensi Jayeatiorng bife thadkithe daddaacsiessd
that command i s one which accesses not to the supposed system but to
anot heissgtashedt hy seekingny nagrebicubpadcte sy dixank o1 whitihattdig datta ed,
and it is transited to the interpretation of the received command to
initi awbigh ascsswproseathda diricacedssedt agxtt lexisths artheckimecframt ke
access starting tine to the systemthat is requested by the conmand even
?Msen predeiving afe eprnard dw goppliefingithacases st tharedquashked daspect

f) the present invention, there is provided a recordi ng nedi um havi ng
recor dwuuaermgnesscnmasdarrs@opamgldwpamegswm datapeng@ aagneti v dise
recorded a program concerning a disc access nethod for a nagnetic disc
appar aissreduded, dgiienehytheatimeafirontthe completivrn ofaahcaccs adeo ¢ine
information data by accessing a magnetic disc enployed as a recording
medi unsyshendio thiecnomphetionppham ascessnte tthe prrtrsys tomtics shontepest i ¢
di sc apparatus, perforns an access to each of plural systens constituting
| ar ge angatheydabactransferaresfimiieticysiss enhanaed.ocat ed apart from each
other in the magnetic disc apparatus, the magnetic di sc apparatus stores a
record of cohrcconding tha Foawth @spéeh ahdheopresepdr Anyentiomes theneands
for accessing the respective systens to the nagnetic di sc apparat us,
conpar&s proeidedca nagnebheuddsqi appanatysopfdthecsegool espestdon dhe
detect continuity of 0 5 E E B 2003 15 conmands agai nst the respective
syst enehivdraspeat, Which tstepisesk ingeof co magnet v3 ehd rtoma ferdajson
apparatus, and preserves |location information indicating physical |ocation
on thetlmgmgn%tm stisq, Wi whieht theoppedictedssyisten kegates, tir Hpicass
systens |ocate, and in which apparatus a system preserving the |ocation

f or retenm atcommandt iS ateuednfren the hagheappadhsyshandnbheyicogtemns

cation informati on when the magnetic di sc apparatus receives a conmand
i ssuedof the command tisappheatascess to data of the system that is predicted,

during the seeking operation that is being performed in the magnetic
disc apparatus before receiving the command from the host apparatus.

According to the present invention, in a case where a command
to a supposed system is received during the seeking operation and
that command is one which accesses not to the supposed system but
to another system, the seeking operation to the supposed system is

immediately halted, and it is transited to the interpretation of the



According to the present invention, while accessing |large capacitf 5 FEB 2003
successive data on a magnetic disc, the tinme required for interpreting a
command after receiving the command can be reduced, as well as the tine
fromthe conpletion of an access to orft systemto the start of an access to
next system can be shortened, thereby the data transm ssion efficiency is
-‘enhanced. According to a twelfth aspect of the present invention, there is
provi ded a recordi ng nedi um having recorded a magnetic di sc apparat us
control program which has recorded a program concerning a di sc access
met hodréceivedrngommandditoc imdgdadteusain witeessippbar dhes reguesdetl gysoemw i te
into various kinds of information data by accessing a nmagnetic disc
enpl oyehkraby arcgcliersercid hhe aeeesisn stagt inghtdmeappatheusysbemethatt
externally to the magnetic disc apparatus, perforns an access to each of
pl ur al isysgcmescedsby t thengomané eapacwhgns predictiendatas edraiesyslens
are | ocated apart fromeach other in the magnetic disc apparatus, the
magnetper i edippar at us stores a record of commands at the same tine when
t he host 5 F E B 2003 16 apparatus issues comands for accessing the
respective swicrding tdea neigi iasplct P iaipiies@tPidwen Bioe)y theekved
command with the stored record of commands to detect continuity of commands

agai nsts pReviaeres naghetyid @iBceySpardtu® oheRe thikd eistRcwhewhcotvpsd
i ssued fromthe host apparatus, and seeks a magnetic head enpl oyed in data

accesuedesAing €6l dhia dmenetnagrdtsic aisehitthdaha ké sappyvelednzybten | S
supposed to be accessed by the next conmmand | ocate, w.thout waiting

ecei \dyig1Q, tihe anxkeCORERE th \Uithd e iaC 48840 rirem! PReUfb St Mppdfatus
gnetic disc at which the respective systemdata |ocate. According to the

presenind BueNtbREenbYot Male BombkiaNgs tot atREBEEES Y AThda oF thacgy{gaemhi ch
data which is supposed to be accesses next exists is carried out at the

concl ygizdNi8fpPEGESEl ) gt fng it HhPE {&08a4 Deg affl MisNBe OhgpELFERREqt O
the starting of an access to ?he requested data while accessing a | arge

capacijtny t AEGrEgheY c WPige Q%p%rm%ebéfogbsﬁeééiéfﬂ?‘% coha®lely £r-bf thae
fromthe conpletion of an access to one systemto the starting of an access
to theJaxtappsrdd s shortened and the data transfer efficiency is
enhanced. AccCording to a thirteenth aspect of the present invention, there
i's provi dedagcheedng ®e TREI predént thyereised #h Feaskl #heiraCa immand's
control program whi'ch has recorded a program concerning a disc access

et hogof @r sap@&raﬁt 's?é_?:!eip A RVHWed \HHIGh QR Hdbk GR) df@ch©ibn Odndr i te
into various kinds of information data by accessing a magnetic disc

enpl oA +2SommRP Y RhdRH iR aMUHdE not) o e Buiiibsdd sfever @t
appar atus connected externally to the nagnetic disc apparatus, perfornms an

accesgol Ogfd€hed! HYystah, SHHEMac¥IHiind/!t ity tAEISSGHPGEEdY SHPESRSI ML
data, which systens are [ ocat ed apart fromeach other 1n the magnetic disc

@par dnihed ibh@ 1R A e, 0h88 PPRE BE4fs $t8H A% T HeLEAterpretaPTRMNIS fathé he
me time when the host apparatus issues commands for accessing the

I espeglelo¥d vaus cifmdrd tH6 TRIBEALE dhSGcHud aldiSehé0pBghestadnayseae ved
command with the stored record of conmands to detect continuity of conmands

agai NnghetrBBy’ BAPEREFEEsEY $hCPReCl8EY¥sE| SBaMRAg! £1hBCEH VEFe SsyPem bR
i ssued fromthe host apparatus, and perform ng data access, to a track on

the nﬁgnfégﬁﬁgk% B? YRECBomRhAd Of s ar Sy'et £IM ¥R SPeh YRR RAES L PLH8 was

accessed b e next command | ocate, wthout waiting receiving of the next

coma 8Buls to the data on the nmagnetic disc at which the
0 8B uEG HehTbamh

respective syst ocate. According to the present invention, by that
the data acﬁgéﬁrding to a sixth aspect of the present invention, there

is provided a disc access method for a magnetic disc apparatus which
apparatus can read out or write into various kinds of information

data by accessing a magnetic disc employed as a recording medium,



is.started by seeking a magnetic head to a track on which the data which is
supposed to be accessed next exists, the tine fromthe receiving @ 5aFEB 2003
command to conpleting the access of th? request ed data while accessing a
| arge capacity successive data on a naggetic disc is reduced, thereby the
ti-me fromthe conpletion of an access to one systemto the conpletion of an
access to the next systemis shortened and the data transfer efficiency is
enhanced. According to a fourteenth aspect of the present invention, there
is provided a recordin iLum_having recorded a neti c. di appar at us
cont r ol VAU LGt & RO ds SPERGATAs SoBREEaT SRREENALAY tootherhEanBhdZ,
a disc access _nethod for_a netic disc apparatus, of _the.twelfth aspect
or the $H?t@83?ﬁa§§5éctqe§ﬁrgﬁ S?Bpsacscé’eﬁﬁpng‘) o35 het PEURELY ﬁ’()sa%\g'f‘ﬁ ack
on the magnetic disc, in which the predicted systemlocates, in.a case
where & Rt1Rg; axds ARAGHY hBUFCEPpaVS: Getard YRLCRoAYEEMS: 2%
command is not an access to data of the systemthat is, predicted, during
the seelQGfhARAT b EMMICICh IREIRE Pkl rRRRINEEHE FhtfctPRagRkus, the
apparatus before receiving the command fromthe host apparatus. According
to t he BAEatkC diFEnRPBAratHS, StRTES\AcFecrd farBamands at i 6ameysibm i s
recei ved during the seeking operation and that command is one which
accessadepthechest appAIRIas dpsues sommapdanfAnhaccepsiag thecreseeehyve
operation to the supposed systemis imediately halted, and it is transited
t o the Syatansy diattee BAINREiIFeddiSfe ARRANALIE 1 COMPRTES c2aReX deeied he
requested system thereby an increase in the access starting tine to the

t emaomands widdy shecgtoyedhrecondanf eommanfdentpréetectoponhinuity of

oneously performed. According to a fifteenth aspect of the present
i nvent icommangs agadnsitothgctiespeet VeSS hels (AMerl itighe wbendét xesedyesi c
di sc apparatus control program which has recorded a program concerning a
di sc accnew eanumard figsueddgonm thediest apparats, andt presarvescneatipact
whi ch stops accessing to the data on the nmagnetic disc in which the
supposdaformadmaryiindicating @hys el elacabinfanani $hes pagaettiomaise kst
apparatus and the content of the command is not an access to data of the
syst emwhigh datpreaike agceppadforneaghiaf dhrepdurgl systemeplogate; sandat
is being performed in the magnetic di sc apparatus before receiving the
comuandnf mhhathcappatatippad aSHS teme paraf ey ing ke plesahionnafiom@ation g
case where a command to a supposed systemis_ received during the seeking
oper at istarisodahataeeemaieg ite she nagratiectise dynenpleyiRs shepreatigat em
but to another system the accessing to the supposed systemis inmediately
hal t ed infegmat ion whemnsitke magnpEirnddss ARRIHEUR YeeeiEes| deFammanRhd
to initiate an access to the requested system thereby an increase in the
access issued ggom he dasic appAXA{Ufat i s requested by the conmand even

when prediction was erroneously . . _ i
(:) According to the present invention, while accessing large

capacity successive data on a magnetic disc, the time required for
interpreting a command after receiving the command can be reduced,
as well as the time from the completion of an access to one system
to the start of an access to next system can be shortened, thereby
the data transmission efficiency is enhanced.

According to a seventh aspect of the present invention, there
is provided a disc access method for magnetic disc apparatus which

can read out or write into various kinds of information data by



performed. According to a sixteenth aspect of the present invention, there
is provided a magnetic disc apparatus which can read out or wige i%
various kinds of information data by afgessing a magnetic di sc -enpl 2083
a recording nedium which conprises: a buffer nmenory which can store a
pturality of data per one command which is transferred between the host
apparatus and the magnetic disc apparatus in response to the comands
i ssued fromthe host apparatus which is connected externally to the
magnet i ¢ _di s¢c_apparatus; .a I wite control part ich fornms readjng
nd wr PECRESAYE HAbHERAE, SERY Mibnaved dece. BRCbriaramRa Ry Wi
means for storing the record of the coqmuand wh receiving the co nd from
the ho¥BeRpAaiakls; AEPAA M CRBREFHER; FRAEFBCTy YRS (BRIBEELE: Aige
continuity of the received commands fromthe recei yed commands and the
conmanGPPéEBFHsi'nP? CXBFRINACFBES P £BGN h Pri‘éﬁéla'iy-‘t‘?‘?éns CoF st - 103
20 receiving of the conmmands; pqgsitional information storing _neans for
st or i ny2¥FHE GRARIEHBRSGAFT IR Fléﬁai'n‘dhéﬁpisribs"tw FRpsieaptgdsarabh PN he
magnetic disc at which the data on the magnetic disc exists, to which data
the cof®@hd atheroihni fihe ymapnREich 155¢ e APPREA NS #t hEhe oMRaNeeht ddFa y
detecting neans accesses; and a control part which perforns a seek control
to t heaPRYRALNE HELTOFHA LT ffdcramagsscati e s@ment imgt whenrthgihast a
reading instruction and a witing instruction for the data on the magnetic
di sc tappasarugdigsnes @@maaﬁSpgpr perese ingc&hei Kgspeetiyesys tfemsmtdde
host apparatus . According to the present invention, even for the accesses
t hethermaguepaei dyscuappasatus)i comphrgisupaneyyrecaived gommgmst with sc,
ether the record of commands are stored so that whether the accesses are
succestheestpred: nerars cef edommandshdro t deteoht conitiipudit yplaf acompandss
are detected, the positional information indicating the physical position
on t hcagmimeti thei sespecthvedsystemst ivemyisine wher ithixeceivascasoew f or
respective systens is held, the systemto which next access is requested
from t¢rmnard bppaedt fxomsthechesteappavatuke aodnargksecaomagnerdc head
processing for performng accessing to the data of the predicted systemis
st art cemployed ihedabamagcess, rteecdvbdackhenetheemagheticndiscomtt which
conpl etion of an access to one systemto the start of an access to the next
syst erdata stfoat syetiem wharadb i st seprasedt taks eccessiesi bydthe areate gommandost
apparatus and the magnetic disc apparatus is enhanced. BRI EF DESCRI PTI ON OF
DRAW NeBat @, ~witthoBt2eed ting-i xeceiving @fbituk nexyr aemmangdstwhen nghehe
basi ¢ construction of a magnetic di sc apparatus according to the present
i nventaagessingreo Xlie dateagar &hieo madingdhrigmdiiis cc asewhiichethecsesprgtiive

system data locate.

(:) According to the present invention, by that a seeking of a
magnetic head to a track on which data which is supposed to be accesses
next exists is carried out at the conclusion of access to data, the
time from the receiving of a command to the starting of an access
to the requested data while accessing a large capacity successive
data on a magnetic disc is reduced, thereby the time from the
completion of an access to one system to the starting of an access
to the next system is shortened and the data transfer efficiency is

enhanced.



perfornmed simultaneously to two systens of |arge capacity successive data
according to a first enbodi ment of the present invention. Figure s§ Sq!’%agl 2003
operation diagramin case where accesaizng is performed sinultaneously to
two systens of |arge capacity successive data according to a second

eAbodi nent of the present invention. Figure 4 is an operation diagramin
case where accessing is perforned sinultaneously to two systens of |arge
capacity successive data according to a third enbodi nent of the present

invention. Fjgure.5 is_an operation diagram,.n case er.e_accessi ng,i
performed siAtFPaAEBEsHY Q%%ﬁﬂ%%l’ygfgﬁggo?ﬂq}eg@rfgf\gcﬁ wv?&cc%ilgi g@‘%ae[ a
and the prediction i.s erroneously perfornmed according.to a fourth .
nbodi AEREGHLA9R HALSEACTEREMERIRY EPG. UROREESh TR ABRAT ARURHhHCh:
case where accessing is perfornmed sinyltanegusly to two systens of | afge
capaci €9 steads Sfe WatWr Bl 1TheP pYauieus ohlpgsePlfoﬁétﬁ%q%:atb‘é?'f o‘?"i‘r’éﬂ by
according to a fifth embodi nent of the present invention. Figure 7 is an
oper at A0ResF 4agam MAgRgséc\Aise ampla¥PHgarksa pEeFRFARRIsRALERNcBREF Ry
two systens of |arge capacity successive data in a conventional pagnetic
di sc aywhenagubosti ARrAIALUS LoRneFied | extisrpalllgteokhendRagrpieks ndA§<an
operation of the conventional nmagnetic disc apparatus in case where
accessapparatpe; fperkerns anl aceest Hoyeaghtafo plraksystems genstrpugdpgcity
successive data. REST MODE TO EXECUTE THE INVENTION 0 5 F E 9 2003
Her ei nhdrge capanidk yrsuosess iveedat asarhicheystiens arellarzated apaidd fwem
reference to the drawi ngs. The enbodi ments as described here are only
6anplea¢ha|¢¢hietr i $nndthenemagnatricy dijsd t apgaratus, the magnetic disc
apparatus stores a record of commands at the same time when the host
apparatus issues commands for accessing the respective systems to
the magnetic disc apparatus, compares a new received command with
the stored record of commands to detect continuity of commands
against the respective systems every time when it receives a new
command issued from the host apparatus, and performing data access,
to a track on the magnetic disc at which data of a system which is
supposed to be accessed by the next command locate, without waiting
O receiving of the next command when the accessing to the data on the
magnetic disc at which the respective system data locate.
According to the present invention, by that the data access
is started by seeking a magnetic head to a track on which the data
which is supposed to be accessed next exists, the time from the
receiving of a command to completing the access of the requested data
while accessing a large capacity successive data on a magnetic disc

is reduced, thereby the time from the completion of an access to one

system to the completion of an access to the next system is shortened



to, these enbodi nents. (Enbodinent 1.) Initially, an exanple of a gnptbc
di sc apparatus according the present invention will be described ds a r§m3
enbodi ment with reference to the drawﬁpgs. Figure 1 is a block diagram
illustrating the construction of a maghetic disc apparatus 9 according to
t he enbodi nent of the present invention. In figure 1, the magnetic disc
apparatus 9 perforns data transm ssion between a host apparatus 1 on
recei pt of a command (a data access request) issued fromthe host apparatus
1. The ticydis us-khcludes a host _interface part 2 which
contr olag‘a#hr{}% rﬂag-‘raf g&?@%ﬁ%ﬁ%@%b&ﬂ%tlﬁpﬁﬁ#’ﬁ?ﬁggl and transmts conmands
recei ved from.the host _apparat l1to control sectiqn )5, _a conman
adri ni strat | ASCOEALRG Y Gn TRrYT ESPEShin b e, TS RSBk TtY S Lo orhere
transm,tted fr.omthe host apparatus 1, d a conmand, payaneter which is
obt ai né& PF&NF%Q‘ICGI é{}ﬁ‘r‘g ECT R LT G‘W&l%cﬁﬁm%ﬁ‘ﬂ%soﬁ
data access starting position, which is issued in the next command, a
posi ti &RS FEYEREY Ggpgﬁ’ﬁ:i A% e iSighRt @sPegth WSt StPs §REKINY LE8i ded
command with a record of conmmands stored in the conmand control part 3 to
det ect Magpgticsheag 49 aobnackAn fhie pagneticsligey dahwhigh hemredirtegen
it receives a_new comand fromthe host apparatus 1, and thereby nonitors
to whi S¥SEeMalefates nddnét cas@ yhera as somand dscgmmmad Heomddie host
performed, and generates and stores the position information (physical
cyl i ndaPPALALEE, aRdaghgureatendn@Ls dhecompanst isomadatan @BFegiTEactabsi ng
is to be performed first at next accessing fromthe position information of
ta t efwehersystensihat o predirked, durirg the eekiglg mperatign ¢that
npares the content of the command adm nistrating part 3 with the received
comuandst be g ceer foemed ek nklke Magretiqd isc @pparatus defare givasidriovery
time when reception of a command is notified fromthe host interface part
2, andtBenepBmandhEreRothehost iappasfatufe- magnetic di sc apparatus 9 by
enpl oying the position information stored in the position information
control partReCQReang Heo i ipTASghhiinventiaibi Jadaceanearhexe decammand a
buffer menory 6 which tenporarily stores data transmtted between the host
appar at@sa1sepeosed s¥ghem désdreeedvednduringather seekiom openatiiow agd ch
executes reading and witing operation into/fromthe magnetic disc 8 in
r esponthat ocepeandsif ueneoWhiEBnACRESEERI APEt tat the pupPPoBedafy sl but
magnetic disc 8. Hereinafter, a disc access nethod according to the
magnet te aRekhep R¥stem, thekeehing apgratien |todhrsananardisystem eience
to the drawings. Figure 2 is_an exenplary diagran1i!|ustrati;g.the di sc
accessimpedbataty ik rdt anchdtnbgicians ke tappheatncepEabaRirA 9f Je
24 0 ~ F E B 2003 1. Mre particularly, figure 2 illustrates the processing
carri cBeeeived cAEMAREGNED cLitskatppan afgsesswiten the rraveshbedr avasen,
connected to the magnetic disc apparatus 9 perforns accesses to the two
st enEhereb¥rap NGERITS LU e Acresmist IHeing fdme ta &he sy¢ tem &hat
Gz&sten1A" and "system B" ) which are located at_positions apart from each
ot her i% xeguespedt by Hhecceppang: eyven shan tmredigtioniwas erroneously

performed.

According to a tenth aspect of the present invention, there
is provided a disc access method for a magnetic disc apparatus of
the eighth aspect which stops accessing to the data on the magnetic
disc in which the supposed system exists, in a case where a command
is issued from the host apparatus and the content of the command is

not an access to data of the system that is predicted, during the



the magnetic disc apparatus 9 shown in figure 1. When the host apyﬁagﬁ QD
accesses sinultaneously to two | arge capacity successive data, th o] 03
apparatus 1 issues a conmand for accessjng each file in the large capacity
successive data "system A" and a commdrid for accessi ng each file in the
| arge capacity successive data "system B" alternately at a constant period.
The commands for accessing the | arge capacity successive data of "system A"
and "system B" are stored in the command adm nistrating part 3, and the
control, part 5 judges . fromthe contents of fhe commands,stored in the
ConmanBaBaGH AT ST FhAatt PERHIPEREOZBAACH CHE BASREbHTIAFS BEBRTEF S om
the host apparatus 1, that the conmand recei ved by the magnetic disc
appar aPg8obe; EeERAVARA Lhee SOMAGNd\d Lo ttdis hafic ARRaZAYME o conpri si ng of
"system A" and " sgst emB". At first, while accessing to the |arge capacity
successi ve RE@EBA1RGstR Bl Presant davention: i 4Af aaseWhRrof germand
the position information to be accessed by the next command to the system A
i s stokedaisuppesepdssysbam isoreaeivadaduringt thei ageang apgnatipa aod
command paraneter to the system A is calculated fromthe data access
startibgaposommnandaks ohe whieBsadaesseengeh té the aupposedesystem buk ~
FEB 2003 25 be stored in the command adm nistrating part 3. After carrying
out t heo acmsdshelr t sys\tstmom bhet hacgagadngc th sdhppanpposed eaystema is
command waiting state until it receives the next conmand. Subsequently,
when i immedia vely thel texdmand dbntehriang ittted docebe inteymtepation lnef thverand
adm nistrating part 3 conpares the conmand paraneter at the data access

ar t i receibged | commandhdor doeibiet e camaadces s htohé&heomequegizedinsystemf t he

ta access starting position which is calculated fromthe previous comrand
concerthexehhamcoessed se sirs ttdre Boanes s shantiiosg ednendor ¢hel systemhehat
control section 5. The operation up to here is described in nore detail as
f ol | oviss . rédneeioediabyl thbei comnandi egepawhed paledilctties wWasorerimmemeslyed
command the continuity whereof is recognized and the comand paraneters of
t he dgpexrfromessd. starting position and the access data | ength which are
given fromthe host apparatus 1 together with the received conmand, the
comand par dotaardinglitoaan ed evien tdaaapect asfs t hegrresen pdnviendridmr there
accessing to that system by the next command and stores the same. This
val ue is pidwided as recardioig thedilamna haviegs rdcotded pomagnetianddise
access data length. The position information admnistrating part 4 nonitors
t 0o whirdvaatingorapperatysetont o cptbgramecesbichb bhae reonrndddt Aeprogramuity
Whereof is detected has been perfornmed, and cal cul ates the position
i nf or ndncermiing ledilacaacdess$ nethai feras oesmesk i¢ kitsdbpppbeatast, whiehs
fromthe position information (physical cylinder nunber, head nunber, and
t he seapparatmsharan m#ad matdaim writealnyo various kinds of information

O data by accessing a magnetic disc employed as a recording medium,
wherein when a host apparatus connected externally to the magnetic
disc apparatus, performs an access to each of plural systems
constituting large capacity successive data, which systems are
located apart from each other in the magnetic disc apparatus, the
magnetic disc apparatus stores a record of commands at the same time
when the host apparatus issues commands for accessing the respective
systems to the magnetic disc apparatus, compares a new received

command with the stored record of commands to detect continuity of



0O 5 FEB 20D3 26 accessed and stores the same. When receiving a con’[ﬁagd‘.__éerzuua
accessing the | arge capacity successive data next, the comrmand
adm nistrating part 3 conpares the data access starting position command
paraneter of the received conmand witH% he data access starti ng position
command par aneter which was cal cul ated fromthe command previously
received, and notifies the result to the admnistrating part 5. Wen the
conparison results coincide with each other, the control section 5 seeks
the magnetic head to a track at which the data exists using the position
i nf or nRPMBANGAI 382185 FSSPaH Yo SYSLEMS RVSTHat 18R VAR nilsTLSE1WEDar t
4, and thereafter, instructs the read/wite control section 7 tg start an
accessat@ew vommand isfugd fFPM NG BOsE| AEPABAERE | aNd PreEssIMes logadtdan ve
data of systemH is carried out during the period of access 2, the position
i nf or mdnfermatiopsiafipatdnge PAYEASIdd IpratHoman thenagnebleydiasm Ati s
stored in the position information adm nistrating part 4 and the next
commanwhpghadatarta besgeceased| tox faah afectherpiurak systens degats aanidg
position and the access data |ength of the next access to be stored in the
comuaninawhiighsapparagysarad systemtpresenyinghdhe fodatdmn henfermatiog of
the command to the starting of a seek to a track as a target while
per f or stagt ard &tz ess ess inige t b atrye magmeedi ity ddsccley smpa ajditrey drhe hocaiigroat i C
track 8 can be reduced. As a result, it is possible to secure a bandw dth
requi r knférmmation~wheh Bh20Gtadhetir dist¢ apparatus recetilvesha t eommgnthe
tinme required for securing the data transfer capability region for transfer

| ar jesvegpafrom thechestvapparatas.the buffer nmenory 6 thereby not

sulting in reducing the data transfer efficiency between the magnetic
di sc 8 and thAvkcdedimy tembhe Grdsemddidvenmtiohenwhilegaeidesdlirer hppgeat us
whi ch can apply

capacity successive data on a magnetic disc, the time required for

interpreting a command after receiving the command can be reduced,
as well as the time from the completion of an access to one system
to the start of an access to next system can be shortened, thereby
the data transmission efficiency is enhanced.
According to a twelfth aspect of the present invention, there
is provided a recording medium having recorded a magnetic disc
O apparatus control program, which has recorded a program concerning
a disc access method for a magnetic disc apparatus, which apparatus
can read out or write into various kinds of information data by
accessing a magnetic disc employed as a recording medium, wherein
when a host apparatus connected externally to the magnetic disc
apparatus, performs an access to each of plural systems constituting
large capacity successive data, which systems are located apart from
each other in the magnetic disc apparatus, the magnetic disc

apparatus stores a record of commands at the same time when the host



t he above-described nethod is constituted, an apparatus that can result the
sanme effects is obtained, and when the above-described nmethod is d}@oF@gdsz
in a recording mediumas a program a recording medi um whi ch has ‘fecorded a
di sc access control programfor a nagndti c di sc apparatus therein and has
the sane effects can be obtained. (Enbodi nent 2) Next, a disc access nethod
for a magnetic disc apparatus which is constructed to seek the magnetic
head wi thout waiting the next command at conpleting the data access will be
descri bed as a second enbodinent with reference to the drawi ngs. Figure 3

i s an expppratysdiagham rrmuanda: fay aneegpingatbessespeRbdVecEyElens @
the magnetic disc apparatus 9 shown in figure 1. Mdre particularly, figure
3 il l usthetragnebiprdéscsapparatus edcomparast Aenawgneceivedscomppadamisino
when the host apparatus 1 connected to the magnetic disc apparatus 9 is

per f or ntlmg atoredi mpaarad hef t commgsdentfdébege caphidntityucdessommaddsa
(hereinafter referred to as "system A" and "system B" ) which are | ocated
at posidgairsstapehé respeechdileospstems elernyadrimte whdirsAtappereivss %2 new

si mul taneously, in the nagnetic disc apparatus 9 shown in figure 1. 05F
E a zoosomdhndheissined hosomapparixists dppacatass ahduséaksoashyghetivohleakge
capacity successive data, the host apparatus 1 issues a command for
accessie¢nplnodd fih edatat decéss geteapacrayk son celsi magnat ic" dysteatAwhdet a
command for accessing each file in the |large capacity successive data

"syst erddta olft argpdeén wiich densippdsedri®he d6eespedbytHeo hextCESAMAAI! he
| arge capacity successive data of "system A" and "system B" are stored in
@e comuyteadmvitEbuat iwad tidg recéiwindeo€0orihed | ngat t cOmnedge wHaronmhbe
ontents of the commands stored in the command adm nistrating part 3 and
the conjidssing o aiemantd enctnedmhgnertike diest aBPWRLBhUBhE, rédpécthce
command recei ved by the magnetic disc apparatus 9 is one for accessing two
syst ensyetee Ritie Totateonprising of "system A" and "system H'. At first,
whil e accessing to the | arge capacity successive data of systemA is
carried out Qdordiiny fertwsl Presésessnientionpodiyt thati af Fediimn ép ke
accessed by the next command to the system A is stored in the position

i nf or maidgretidTheadt t&lal tgadbh wh ek dadta WRithCBapgoBetat® beraéGesSes
system A is calculated fromthe data access starting position and the
access n#afta de19td ¥ dadrr iRkbuCaESEhé T ditcBioicd dh ddtesionddta, the
admnistrating part 3. Wile after carrying out the access 1 to system A,
the magiigid Erom the receiving of a command to the starting of an access

to the requested data while accessing a large capacity successive
data on a magnetic disc is reduced, thereby the time from the

(:) completion of an access to one system to the starting of an access
to the next system is shortened and the data transfer efficiency is
enhanced.

According to a thirteenth aspect of the present invention,
there is provided a recording medium having recorded a magnetic disc
apparatus control program, which has recorded a program concerning
a disc access method for a magnetic disc apparatus, which apparatus
can read out or write into various kinds of information data by

accessing a magnetic disc employed as a recording medium, wherein



di sc apparatus 9 enters a command waiting state until it receives Ihs PEBtmms
command, the control section 5 predicts the systemH as a systemto be
accessed next, and nakes the magnetic P?ad seek the track indicated by the
position information of systemH which'fs stored in the position
information adm nistrating part 4 (referred as system 05 F E B 2003 29 B
seek). The operation up to here is described in nore detail as follows .
The conmand administrating part 3 cal culates, fromthe recei ved command t he
continuity whereof is recognized and the conmmand paraneters of the data
access thEP%Bs?PP%ﬁaEﬁﬁ FRBNgCLESs sXdern hEntRE BAENGEISH 3%
the host apparatus 1 together with the received conpmand, the command .
par ameBPPATAHUSt PRELORES AR 3C5E88s%0 Qagh PRgPAYTAL S EeRs sansisi it ing
that system by the next command and stores the sanme. This value is obtained
as a suUmree €Apagity seeassivedatiy Whirh sysems are decasediaparteRgemn.
The position information adm nistrating part 4 nonitors to which data on
t he nagachi cother dhe theegaanetiee dbarmnmbpraratovit i kbet ynagretde idkisc
detect ed has been perforned, and cal cul ates the position information of the
dat a wapphriatuiso st rescassedofrdref dommansisnaxt the cane time wvhenpohethaest
i nformati on (physical cylinder nunber, head nunber, and the sector nunber)
of t heagphazatusalispuasc eoswmea naisd foim accasisd gphe \Wesp adta v cosstens the
systemin the nagnetic disc 8 being performed is conpleted, the control
secti othe mpagdetiie tihecsgappamatinisgh compar ase aaness sederdigred foommarndt witimand
record which is stored in the coommand adm nistrating part 3 and makes the

gnet ithehsasreek kredmrd r afk dongiapatse dt dydehecposiantdmuitiyor ofit commafmdshe

edi cted systemwhich is stored in the position information adm nistrating
part 4agéfihst the cespleectiive Eystems eskempetriate cvhéy iterecaives pamew 0
5 F E B 2003 30 5, when receiving the conmand for accessing the | arge
capaci tymmandeisswed datem tthee hostmappaadtusi, sandtpefaming dargparcreddie
data access starting position conmand paraneter of the received command
with the datrmaekcesstis andgmet posdisomnmic ovinirid detraanef e&r sytstem wdsich is
cal cul ated fromthe command previously received, and notifies the result to
t he adsuppesedttodpoacicesseddy the nexparommand dndadtse coiitdialet wiatit larh
other; the control section 5 instructs the read/wite control section 7 to
accessreceavingcéf atheinett domnteandyethetathecaceessingnyot tike phestd iam the
information stored in the position information adm nistrating part '4,
t her ebjagnesiar diaccassiwhdcho thes tempectihan sydtide dataskoogteéo the | arge
capacity successive data of systemB is carried out during the period of
access 2, thscposdingntontbenpresentf inyentioB,t bybéhatcebeedalrn taloe asmext
command to system B is stored in the position information adm nistrating
part 4isnstatbtedehy seskimg pamagmetic theagstem Biiaclk ainc mitetcdd ttheomatte
data access starting position and the access data | ength of the next access
Aq be shibckdisnsupposedrand eindccessedi ngxpaexists\Whitlhey tiner frompldie ng

e access 2 to systemH, the magnetic disc apparatus 9 enters the command
wai t i npesé v engtdie acomimand far compleddingt thehrcgst eifi thes et edndatabe
accessed next fromthe conmand record stored in the command adm nistrating
part 3wihtleracoessing g laheec capacdtyasadcoeksdvehdatagoetd mayst seekisde
track indicated by the position information of the predicted system A which
i s stoieddduddid, pheirabynthef oimet foomadre woniplat ivn pdr endadees ertedms
system

system to the completion of an access to the next system is shortened

and the data transfer efficiency is enhanced.
According to a fourteenth aspect of the present invention,
there is provided a recording medium having recorded a magnetic disc

apparatus control program, which has recorded a program concerning



31, A seek). Q5 FEB 2003 In this way, the time fromthe receiving qQf _the
command to actually starting an access to data when perform ng acc@s3ifpg tZDUS
the |l arge capacity successive data on the magnetic track 8 can be reduced.
As a result, it is possible to secure &8bandwi dth required for the host
apparatus 1 with shortening the tine required for securing the data
transfer capability region for transfer of |arge capacity successive data
on the buffer nenory 6 thereby not resulting in reducing the data transfer
efficiency between the magnetic disc 8 and the buffer nenory 6. In
addi t i oh dieRceessgmethodiifor appagaeticwiien apparppny,t@e the twelfth
above-descri bed nethod is constituted, an apparatus that can result the
sane efdspact iox diteathddtegndthwhepeche whied- dtopsi beckinghofl a gnagnetded
in a recording nediumas a program a recording nmedi umwhich has recorded a
di sc admssh tooat tohckhrogrttm magnetisyddisic; dnswhaphathe ysreditceed sysitéms
the sanme effects can be obtained. (Enbodi nent 3) Next, a disc access nethod
for a riegaties;, dinsa cppamdtare ahcoimasdcbmsissudddrom therhostEggsangtts a
magneti c disc on which data which is predicted to be accessed by the next
comuandmd theutonbeht rof tthe cemmandnismnbtatancacpessity data dEt shecestemi | |
be described as a third enbodinment with reference to the drawi ngs. Figure 4
is an echanpl bs y patieddecaed,| |dist ing | Bpet ek ing acpesativhhathaaccosdibwing
the magnetic disc apparatus 9 shown in figure 1. More particularly, figure
4 i1l ugpersoamed énienaghegicaiisedpparaus e fofe £ddeivdhthel dori@nd
magneti c di sc apparatus 9 when the host apparatus 1 connected to the

gnet ifyoi TheaMtatdppdrdtugperform ng accessing to the two systens of
@ge capacity successive data (hereinafter referred to as "system A" and
"system B") whcokding tectheprdsvsiitnvastit By tirf GoBhs8ackhetsed ddmmdyed
magneti c disc apparatus 9 sinmultaneously, in the magnetic disc apparatus 9
shown it i guppobed/bes tiehe 180 vecoiRRIGR T ihPEIRS SREKSING IdpEentEdy 4/dt Wo
| arge capacity successive data, the host apparatus 1 issues a conmand for
accessithgteaohmianide iish onlee whache acera@dsy nPtC @RS Thee slidpdsery Syitdn ke a
command for accessing each file in the large capacity successive data
" syst efloHanatheknsyst ¥mat tBeCOBEk BN GPétratlion to the supposed system is

immediately halted, and it is transited to the interpretation of the

received command to initiate an access to the requested systenm,

thereby an increase in the access starting time to the system that

is requested by the command even when prediction was erroneously
(:) performed.

According to a fifteenth aspect of the present invention, there
is provided a recording medium having recorded a magnetic disc
apparatus control program, which has recorded a program concerning
a disc access method for a magnetic disc apparatus, of the thirteenth
aspect which stops accessing to the data on the magnetic disc in which
the supposed system exists, in a case where a command is issued from

the host apparatus and the content of the command is not an access

to data of the system that is predicted, during the data accessing



The conmands for accessing the |arge capacity successive data of g gyftlgm A"
and "system B" are stored in the conmand adm nistrating part 3, zgn 2003
control part 5 judges fromthe contenti of the commands stored in the
command adm nistrating part 3 and the Bntent of the command received from
t he host apparatus 1, that the command received by the magnetic disc
apparatus 9 is one for accessing two systens successive data conprising of
"system A" and "system B". At first, while actessing to the | arge capacity
successive data of system A is_carried out during fhe period of access 1,
the podifdtont$ nPSr‘ﬁ’g iRFFErIRA adBe R BPIRRELReALSSONRBRRTREUEN em A
is stored in the position information adm nistrating part 4 and the next
conmand §58idHdt%e rthe) qammand &rem thechpet| BPRYTREBArt he data access
starting position and the access data | ength of the next access to be
stored in th&cCOREHAY santhe pFresent bryention, im3a case-whegeraozrwpand
after carrying out the access 1 to systemA, the nagnetic disc apparatus 9
ent er s t® GoswpPpesesl SYSsEem dise nefeaived dutigigldde seaeking aperaion hand
control section 5 predicts the systemH as a systemto be accessed next,
and nmakéat commagndetisc omeawhiedk adoesseas kdtndicc dthed smppdsed@ystem but
information of systemB which is stored in the position information
adm ni £or aanaghpar tsystemrf eritedl accesstiany Bteeekhe Aupposedplsststemt his
seeking operation, it instructs the read/wite control part 7 to perform
accessiimgeddattied ydhadteddi ard dd by thanpbsediton thef bnberpoetatdoedoifnthae
position information adm nistrating part 4 (referred as system H access 2).
e opeegeivedudmmanst cco sinlksiatbedn mooess dai aihe asefoebted. siistem,
cogmmand adm ni strating part 3 calculates, fromthe received conmand the
cont i ntheyeblgeaaofincseaseoini tkd acdesShestanting pimeanesd erise Sy dtem dathat
access starting position and the access data |l ength which are given from
t he hodt zppaestesl byt thet memmarid éven relten vieredbotbon, wabe ecoromneots 1y
paraneter indicating the data access starting position for accessing to
t hat sper€owrimedi.he next command and stores the sanme. This value is obtained
as a sumof the data access starting position and the access data | ength.
The positi onAcobediayitonasiiktechthtasmeqiaof thepresent invedt tbndathsens
“the magnetic disc the access to the command the continuity whereof is
det ect ¢d pasviided pemhgneede didccalpparaites whdghosian aradifortmadr wrdtet he
data which is to be accessed first by the next access fromthe position
i nf or mhhtonvdphyas clal ndsy ld i darformaieiign kiaxcd hyndecesanngt densspoenic rinder )
of the data finally 0 5 FEB 2003 34 accessed and stores the sane. Wen
t he acemployedt he ayseeonrddinighameddgmes i wh ikls ccdinuel sigs peaf buffferi memory
conpl eted, the control section 5 predicts the systemwhich is to be
accesswhiobxicamr ostohe aonpludal tpr eofivhdabai pest omel commbadeomvaoh is
adm nistrating part 3 and makes the nagnetic head seek the track indicated
@ t hetpansfeppednf dretateean thet g edpphedtus and the magnetic disc

apparatus in response to the commands issued from the host apparatus
which 1is connected externally to the magnetic disc apparatus; a
read/write control part which performs reading and writing of data
from/to the magnetic disc; a command record storing means for storing
the record of the command when receiving the command from the host
apparatus; a command continuity detecting means for detecting
continuity of the received commands from the received commands and

the command record in the command record storing means at the



systemwhich is stored in the position information adm nistrati n? Haﬂ. 4,
,After the conpletion of the seek operation by the control part 5, i B 2003
instructs the read/wite control part to performan access to, the data

i ndi cated by the position information fored in the position information
adm nistrating part 4. Wen a conmmand for accessing a | arge capacity
successive data is received, the comand adm nistrating part 3 conpares the
data access starting position command paraneter of the received comand

with the data, access starti nggposi ti on, conmand_paraneter which was

on, na_p ¢
cal cul ARELIVHRY (He thEnAaRBapasyi RRRT1PRR S| RECTRABLABIS HATINS AeANSS P t o

the control section 5. Wen_the conparison results coincide with each,
ot her, stRriwmiths posdtionad infermetionnind tearingithe physdradepPsdsirn o
extend the accessing now being g.erfor med if the access data | ength of the
recei vean dhenmagnies icadgsc ahavhiab the adatainm thehgegnetichdigecexsss®si.ch
is now being perforned. If the access data |l ength of the received command
i s shortewhticindate tiecammand thehgontdnuity afcwbichhisdeteated byi hhe
perfornmed, it processes the data | ength 35 5 ~F E ~ U03 of the access
dat a r expmmtret conttina itgrdetveayingmesmns ascessefsf;eand vecertzol gpagtthwhiadh
stores the position information of the next data successive to the
ef f ect ipexr fitatns om skeknmogmdirial dicsctBe Tagmetdilerhedd whiebsisg usted hfor
requested data length is ended, it instructs the read/wite control part 7
t 0 conclaussdireg aocehei data Jlhead gdividscaaceadihgginsttiet ien gmdaparityng
successive data of systemB is carried out during the period of access 2,
@e posirdtudthicr nBéxr othef dayat em RHe negretiesddsby tbheheexteadhwmitlet o
stemB is stored in the position information adm nistrating part 4 and
t he nexdomolnphmabafere receiyingmtBel sonmbadl frem therhdse ajpiarsicocess
starting position and the access data |l ength of the next access to be
stored in thaceordnd adnithespreseng paventiow) lewemffber thenpteesagst he
access 2 to systemH, the magnetic disc apparatus 9 enters the command
wai ti NG dlaggd bapaeitysueaessive €dle oft padurndl sysfeas ansyshagnébibe
accessed next fromthe command record stored in the command adm ni strati ng
part 3 digfqgr wheeher'the réeogdnvfrchmmandsedoss steredigethathehdtheekthie
track indicated by the position information of the predicted system A which
i s storddssdsharposutcessiivkeosraio Onadutictiedy iangl pheh dhéradretindiag
system A seek). After conpleting the seeking operation, it instructs the
r ead/ wdft e plaiialol sgatiems t areer Hetecaeek,ssithge t pdshit idatad | nidifivatmerk ynt he
position information stored in the position information adm nistrating part

4 (ref dnddetaad my themphyacicasls pYsitbohhos vhy, mayretioedisonof hehe edatai ng
of the command to actually concluding the data access when perform ng

accessiongthe madynetic dibch/BLANA3 Bbceéssgd foapaespectivecsys vensldischebdt he

magnetic track 8 can be reduced. As a result, it is possible to secure a

@ndwi dhle s¢gtiemeto fdrich next access is requested from the host apparatus

7 is predicted from the command record, and the processing for
performing accessing to the data of the predicted system is started
before the command is received. Therefore, the time from the
completion of an access to one system to the start of an access to
the next system is shortened, thereby the data transfer efficiency
between the host apparatus and the magnetic disc apparatus is

enhanced.

BRIEF DESCRIPTION OF DRAWINGS



the host apparatus 1 with shortening the time required for securi n& t he
data transfer capability region for transfer of |large capacity suc &s §ibBe 2003
data on the buffer nenory 6 thereby noélresulti ng in reducing the data
transfer efficiency between the nagnetTC disc 8 and the buffer nenory 6. In
addition, when a magnetic di sc apparatus which can apply the
above-descri bed nethod is constituted, an apparatus that can result the
sanme effects is obtained, and when the above-described nethod is recorded
in a recordi medi ym_a LOQE recordi ng. medi.um whi.ch_has, recorded a
di sc access %gﬁtuﬁﬁ f 61505Piﬂo%algghﬁén]eﬁ%sﬁf%%%%gﬁﬂﬁgbﬁﬁthceWﬁ%r%%tal?ﬁs
the sane. effects can be obtai ned. %Enbodi Hent 4%) glgxt a di sc ,access. net hod
for o My @AaRREEE et ARRALASLH FOCRFILERUEP ehREoPERSH i d ISRIE 1on
operation when the content of the ,conmmmand which is newy issued is, not, an
access whi chfirgU%fedi d8sP) BPEFRLLOR GHATTEM HE S88E MBI IMgt ke
above-descri bed second and third enbodinents will be described as a fourth
enbodi ReFfoxmed 5inalEapeously e EvanFyigEemgiqfularge QARRC LLEFH TS H¥Yr am
illustrating the disc access nethod according to the nmagnetic disc
appar adadag agremding i@ £irstnnbodinert | @f | therpgasent investdighes t he
processing carried out in the magnetic disc apparatus 9 when the host
apparatus 1 Eaanseét édlﬁoaﬂhépﬁﬁggépincdd-iagéaém;@r se5e yhergagqagssing is
accessi ng ~ 5 FEB 200 37 to the two systens of |arge capacity successive
dat a (perdormedesimelbanequsby £ip typstyatems afglasgsieapdcityiguacessive
| ocated at positions apart fromeach other in the magnetic di sc apparatus 9

i\mul t dagaugcygoridd nghdomagsedandiierbapiseent et Sthe cpresanti goventiomhen

e host apparatus 1 accesses sinmultaneously to two |arge capacity
successi ve dBigurenhé hkssanagpperation]ldiegram dncoasenwhiere assessing ebsh
file in the large capacity successive data "system A" and a conmand for
accesspeyfozmedfsimul paneeus by g twpRysyensodfeiarge arpacity sumaad'sive
alternately at a constant period. The commands for accessing the |arge
capaci tigtauaceoridiagdipra aottvigys emholimgnt "af sthen presentsipvedtiiont.he
command admi nistrating part 3, and the control part 5 judges fromthe
contents of Fhgurenhuhgsantepevatihonhdisgmmndnagase yhexe RFqRaingg sl
the content of the conmand received fromthe host apparatus 1, that the
commanger formedds pul tanenwmby ite tvosyspemaofslarge aapadibty saswasisiye wo
systens successive data conprising of "system A" and "systemB". At first,
whi | e datassandgtihe tirediglyion abaiceryosgousdyi verfarmesd ageerdingi to a
carried out during the period of access 1, the position information to be
accesstoupyht aubadimensnaing heo priesentstiamentiioni ored in the position
information adm nistrating part 4 and the next conmand paraneter to the
system A i s Bigeteabetis fanopecation disgrensinr cRRg pbene ascess ing is
access data length of the next access to be stored in the command
@m‘ ni per fermgd phimultangnuslntoctwe Ay st ens oft lahge fapasi ly Sgopessaiven,

e magnetic disc apparatus 9 enters a command waiting state until it
recei véata andthepredu@gion is erroneously performed according to a £fifth

embodiment of the present invention.

Figure 7 is an operation diagram in case where accessing is
performed simultaneocusly to two systems of large capacity successive
data in a conventional magnetic disc apparatus.

Figure 8 is a drawing illustrating commands concerning an
operation of the conventional magnetic disc apparatus in case where

accessing is performed simultaneously to two systems of large



38 the next command, the control section 5 predicts the systemB as a
systemto be accessed next, and nmakes the magnetic head seek the hr%m
i ndi cated by the position information 2f system B which is stored”i 2003
position informati on adm ni strating pa £ 4 (referred as system B seek).
VWhen, while perform ng a seeking operation to system B, a command for
accessing to the |arge capacity successive data of system C, the conmand
adm nistrating part 3 conpares the data access starting position command
paraneter of .the received cqoqnmand with the data access starting position
corrrrandcﬁﬁ?%ﬁ’él’e?u%‘é?ﬁﬁ?-%’l?egaf:?omthe previ ous command, and notifies the
result to the control section 5. The operation up to here is described in
nore deBBFT ‘&%D$OT?W¢UﬁeT§§nﬁ§HEN$§Wni strating part 3 calculates, from
t he received command the continuity whereof is recognized and the command
par anet ers ofienflnfftehcceBbodimentfg gfoihe dpresenthanyeasdondatil 1 ehgt h
which are given fromthe host apparatus 1 together with the received
comanddesgreikesmiihp reference n§oc thegdrawingsa acthe senbadimentsosasi on
for accessing to that system by the next conmand and stores the sane. This
val ue idestribekdexe areendby exanples, apdest 5 aot ngecpesaridy himithed
access data length. The position information admnistrating part 4 nonitors
t o whi cto ddteserenbrdimemtsic di sc the access to the conmand the continuity
whereof is detected has been perforned, and cal cul ates the position
i nf or mat{Embodfimeht dat)a which is to be accessed first by the next access
fromthe position information (physical cylinder 39'0 5 FEB 2003 nunber,
ad nunber , Imitliahky s ezn cexampber9f od magnetaia diswldppacaessecaicanddingr es
éﬁe sanme. Wen the access to the systemin the magnetic disc 8 being
per f or rdte ipresemt énsenttilon eddilr ble descirdbed psedi £issthembydimenwhwikhi s
to be accessed next fromthe command record which is stored in the conmand
adm ni steferienyepdrad theamdicamkegst he magnetic head seek the track indicated
by the position information of the predicted systemwhich is stored in the
position i nfigmte dn iar hixcktd ragpem tilufuraning hehe exdasigropeiani of
controlled by the control section 5, when the command for accessing the
| ar ge capagneéyisukicsesappardiéus 9 accexdingdto ttiee embpdineatn hHitherptesgnpar t
3 conpares the data access starting position conmand paraneter of the
recei vachvemtimnd Vvin Hf iilgureldt,atheossgnst be td iy pppariatusc Onpanflopmsadatar
whi ch was cal cul ated fromthe command previously received, and notifies the
resul t transie ssdoir dbletseeein @n hostWappatriadusodpani seaeliptubfsadoommand (a
coincide with each other, the control section 5 inmediately stops the
seeki ngladperacess Meguest noisHeed gf pemf theebostndpphartesudual conmand
processing to the received command. In this way, even when a prediction for
a next accethbeimagnebheodiby ppphrarnud \umidlamdes faohvsty iaduvestice parth2
| arge capacity successive data on a magnetic disc 8, an increase in the
O which controls the interface connected to host apparatus 1 and

transmits commands received from the host apparatus 1 to a control
section 5, a command administrating part 3 which stores a command
and a command parameter transmitted from the host apparatus 1, and
a command parameter which is obtained from calculating the received
command parameter and indicates a data access starting position,
which is issued in the next command, a position information
administrating part 4 which compares a newly received command with

a record of commands stored in the command control part 3 to detect



accessi.ng tine can be reduced. In addition, when a nagnetic di sc apparatus
whi ch can apply 40 0 5 FE8 Z003 the above-described nethod is 05 FEB 3
constituted, an apparatus that can respst the same effects is obtadl ned; azp(q
when the above-described nethod is recorded in a recording nediumas a
program a recordi ng nmedi um whi ch has recorded a di sc access control

program for a magnetic disc apparatus therein and has the sane effects can
be obtai ned. (Enmbodi nent 5) Next, a disc access nethod for a magnetic disc

appar atc‘%t%?&#é%%éﬂ? c?%éiﬂn%?cllés ey LGl e P OLE Yol Ped Ng ney,

cont ent I ssued conmman n-access whi ch was previou

predi ct il rform cc | S r.f.or i

ragnet coMS SRaf it BoBY enEatBtRe NrodhR HaGehy TR Kol Phiff o
descri bed Es a fifth echbOdi ment with reference tohth drawi ngs. Figure IS
an exefPt 5FG TREYTHHT i THES RTINS A EORRRBL D AR (e é’&‘gﬁc%ﬁ"?ﬁgt *Rhe
magneti c di sc apparatus 9 shown in figure, 1, Mre particularly, fiqure 6
Tt penesaERE” BRo.stanRs Bhe BAP UACT e tethagish: toavsitalpsyitidey
when the host agggrat us 1 connected to the magnetic disc apparatus 9 js
per f or BAAGeZe cReed iutBer neaRY S eSLPE MURAEY hijfe dakadia W ASE8AS R a
(hereinafter referred to as _"system A" and "system B") which are | qcated at
posi ti dfis ¥phaPe PesfoFmsed of hEFL Rk nReKRgRASESTHNG ApPEr &R Position

si mul taneously, in the magnetic di sc apparatus 9 shown in figure_1. Wen
the hodnfgppakapisof dadéssd whight aRe6ESLRTt WaswPehyaedhpaki Lyst, a
successive data, the host apparatus 1 issues a command for accessing each
i\l e iHOFHEOFarBEIEapéciY’plggccﬁgﬁpééeﬂat khegyspBiept aAf atB8mMER
agcessing each file in the |arge capacity 41 0 5 FEB 2003 successive data
"syst eAAMANASEERRADE| PaRL a3 cMidtantheeries@ivade eommaRd s tPordekeetsithe t he
| arge capacity successive data of "system A" and "system B" are stored in

t he coRFERENGENPA SONHiMYLt¥are sthangecrdvegnt command; eyguiigesmer whethe
contents of the commands stored in the command adm nistrating part 3 and

t he cOREERPLHPNIPE 3 FIRFIRRANA cb®iRel £ ke fxrm He haffadater fRCE RALS Ry
command received by the magnetic disc apparatus 9 is one for accessing two
syst endnd @erEEP 1% EhaeaWhedpr PRRRgtAPN" ofstm magagyicsdiseppparatus 9

by employing the position information stored in the position
information control part 4 when the continuity of the received
command is detected, a buffer memory 6 which temporarily stores data
transmitted between the host apparatus 1 and the magnetic disc 8,
and a read/write control part 7 which executes reading and writing
operation into/from the magnetic disc 8 in response to the
instruction from the administrating part 5, and the magnetic disc
8.

Hereinafter, a disc access method according to the magnetic
disc apparatus 9 thus constituted will be described with reference
to the drawings.

Figure 2 is an exemplary diagram illustrating the disc access

method according to the magnetic disc apparatus 9 shown in figure



At first, while accessing to the |large capacity successive data of systemA
is carried out during the period of access 1, the position informafi rFEtB)2003
be accessed by the next command to thgysystem A is stored in the position
information adm nistrating part 4 and the next conmand paraneter to the
system A is calculated fromthe data access starting position and the
access data length of the next access to be stored in the command
adm nistrating part 3. Wile after carrying out the access 1 to system A,
t he magnejy j S 9; r LN sunt b hts
recei vgé {'Ihgeg%éftgg%%%?,t%éﬁg%ﬁt?O?lgggﬁggeﬁfggf&ég@%ﬁéﬂgyg%g%ﬁ.gdas a
syste e , e a e Kk
v corsh b PRETIREMATIY ; oPRY EPpaTakHe, TR tRECHOME" auprdeee
positiQn in i adm ni st.rati rt 4 rr ek).
After (g%%?'iefé%?q %2’ esggﬁpﬁgg‘gpé#'ggi %ﬁ?éf?t‘l(légé %f&%%ﬁse%)r@ae / vér%l t%(;% E%‘ﬁt r ol
part 7_to performacgessing to the data indicated t he pqsitiaon
PR or nhY0 Y SERPLRE: FREHE SRRATHOR SUHRIRR S Aakdnd HPE R A TpaPEerTed
(referred as_system B access 2). _,42.0 5 FEB 2003 Wien a cqmrand for
fcessihas PATFEPTAE aRac T 375 bk M AEe O LT L At AR A ReF POFH ng
accesrs#gﬂto %)S/stgm H,cogllftlrol | ed by éﬁe read/ wite ontroi gart 7, the
comma FAGS PEAET g pne MR § 555 @PPATA thS: ds§ 1Pt APREUSIYirt 18N
command paraneter of, the received ongand with ,the data access starting
posi ti ARG D A5t WPRF2 LR Pr VPSP £dO8TFed *conmand, and notifies
the result to the control section 5 Then, whep the conparison results do
t coi nci deWReR Fhe BRSE ARPATREs JHACFEESESCE HBRL EaNRRB LY &P FWPat #E9Bhe
cessing operation which is now bej ng perfornmed and starts usual conmand
pr oce SABRF kY SHECEESARRedatadmEahe. hPRtIAPRATRLYS o dif SHfsh 2aCprBaRe: £85 for
the next access is_erraoneously performed while performng an access to the
| ar ge 3GRAS g SalediAR it atde RARARIHY Furceesife; drEraseyYF hebne
accessing tine can be avoided. In addition, when a nagnetic di sc apparatus
whi ch Aarftthp? yCPRBARF0FOII AT NG EAGH ifdlGonst i EReedaTsf SARAG TR
that can result the same effects is obtained, and when the above-described
met ho®UcEessdyie) S tia, Sy Bh@ hEBratdYadpr 8gFaRs tante ®@Sxdiady nedi um
whi ch has recorded a di sc access contrql programfor a nmagnetic disc
appar at us t FBEPFPMARRAR 50 RS QOFRIRS e 3898 SRP8FisYnERCCRPPLVEBRERTY
| N I NDUSTRY Accor"di ng 1o a nagﬁqpti c disc apparatus, a disc_access nethod
for agfagpEstemdf'sa@ngdpBYsteR BaadesFeEsHdih N eetPBRARE Gl Rt bng

magneti c disc apgar atus disc access control program according to
part 3, and the control part 5 judges fromthe contents of the commands

stored in the command administrating part 3 and the content of the

O command received from the host apparatus 1, that the command received
by the magnetic disc apparatus 9 is one for accessing two systems
successive data comprising of “system A” and “system B”.

At first, while accessing to the large capacity successive data
of system A is carried out during the period of access 1, the position
information to be accessed by the next command to the system A is
sfored in the position information administrating part 4 and the next

command parameter to the system A is calculated from the data access

starting position and the access data length of the next access to



.~ 5 FEB 2003 43 the present invention, even when the access to the |arge
capacity successive data of plural systens is perforned, the datqﬂtmqﬁﬁj 03
ef ficiency between the nagnetic disc the buffer nmenory can be enhanced,
bei ng appropriate for such as a |arge “capacity nenory apparatus of a
conputer systemcontrolling and adm nistrating the OA apparatuses or .

I ndustrial apparatuses. 44 CLAIMS 0 5 FE9 2003 1. A magnetic disc
apparatus which can read out or wite into various kinds of information

data by acgcessi.ng _a,magnetic di sc, enpl Qgyed .as_a recaydi ng nmedi um wherein
when axﬁog OESSaaQtGE%bSHW@@P d%éﬂ%ﬂiﬁﬁ%%}ﬁﬂ?tﬂﬂ¥ ghetic di sc appar at us,
perfornms an access to each of ural systens constituti | ar ge .capag.i t

P Ccaser ve dhf BSE A ERY L3 ks EhRoAPoR4R o apay BEPchy it TRGRET 10 s
magneti c di sc aggaratus, t he magneti.c .disc aggaratus,stores_a record of

conman@BPAFaEHE L SRt efisnd GATERNhWaREiNdgphat At il dhckecehnandhe ext

accessing the respective systens to the nmgnetic di sc apparatus, conpares a
new r cE@PaRd ¢ o SHRAGIRON 1¥heWBEDr iH FRROIEDH LIS FRAFENG soaseading the
continuity of commands agai nst the respective systens every tinme when it
recei vRBCaS fchP cFERR B s e comanc adndai sigpdiadiPardnd prEparass the

| ocation information indicating physical |ocation on the magnetic disc at
whi ch eemmand paradedeici@t otheadatss afaeepsustardinenposstaea, ahdthe

whi ch apparatus a system preserving the |location information starts data
accessregeived heommagnd: iwitdi stheyceomphodi rpnametier a0 f okhenfdatent 2#ofeslen
the magnetic di sc apparatus receives a conmand i ssued ‘fromthe host
(ispamﬁtgxting position which is calculated from the previous command

concerning the access to system B and communicates the result to the
control section 5.

The operation up to here is described in more detail as follows.
The comman§ administrating part 3 calculates, from the received
command the continuity whereof is recognized and the command
parameters of the data access starting position and the access data
length which are given from the host apparatus 1 together with the
received command, the command parameter indicating the data access

(:) starting position for accessing to that system by the next command
and stores the same. This value is obtained as a sum of the data
access starting position and the access data length.

The position information administrating part 4 monitors to
which data on the magnetic disc the access to the command the
continuity whereof is detected has been performed, and calculates
the position information of the data which is to be accessed first
by the next access from the position information (physical cylinder

number, head number, and the sector number) of the data finally



2.. A magnetic disc apparatus which can read out or wite into various kinds
of information data by accessing a magnetic disc ~ 5 FEB 2003045 ]EE‘rBJI gd
as a recordi ng nmedium wherein when a J{Jrgst appar at us connect ed external@y
to the magnetic di sc apparatus, perfor an access to each of plural
systens constituting | arge capacity successive data, which systens are

| ocated apart from each other in the nmagnetic _disc apparatus, the nmagnetic
di sc apparatus stores a record of conmands at the sane tinme when the host

appar at us i ssues onqxta?nds f.qr accessing the respective systens to the
nmagnet i3 HSE a;%@r ,escotﬂbearse?“%‘ new recei ved command with the stored

record of co nds to .detect continuity of connmands ainst th ti
systems ever YERNESRAIYING (2. EPHBANG fon AGRABSING: eI LREAPL FEDRGRLY

apparatus, and seeks a nmagnetic head enployed in data access, to a track on
t he ma@Vecessdvecdata ikt FRCCOPMANE\RRRIHFEAC 189 ARffodcORRaEES the
accessed by the next conmand | ocate, w thout waiting receiving of the next
conmandakide R CCIS Sa Et@h g t BOS hELQRt Sosmange Bﬁfg’ﬁ&%% REcthe wBredvak

respective systemdata |locate. 3. A nmagnetic disc apparatus which can read
out or cammaad; Wishy Zhieodatia mecess i starting dpesibt bobycemsand pgramed@iet i c
di sc enpl oyed as a recordi ng nedi um wherein when a host apparatus
connecwbdcbxwasngidlrulntert finghethe dogmansharmanrioysky oracedviedecedsito
each of plural systens constituting |arge capacity successive data, which
syst enpojifipgchihedrggadt fucorhhen@dmimiatiat ing pagheh+ c di sc appar at us,
the magnetic di sc apparatus stores a record of commands at the
O When the comparison results coincide with each other, the
control section 5 seeks the magnetic head to a track at which the
data exists using the position information which is stored in the
position information administrating part 4, and thereafter,
instructs the read/write control section 7 to start an access to
system B.

Then, while accessing to the large capacity successive data
of system B is carried out during the period of access 2, the position
information of system B to be accessed by the next command to system

(:) B is stored in the position information administrating part 4 and
the next command parameter to system B is calculated from the data
access starting position and the access data length of the next access
to be stored in the command administrating part 3.

In this way, the time from the receiving of the command to the
starting of a seek to a track as a target while performing an access
to the large capacity successive data on the magnetic track 8 can

be reduced.

As a result, it is possible to secure a bandwidth required for



~.5 F E B 2003 46 sanme tine when the host apparatus issues connan& - for
accessing the respective systens to the magnetic di sc appar at us, m&gﬂ%
new recei ved command with the stored record of conmands to detect

continuity of commands against the reggéctive systens every tinme when it
recei ves a new command i ssued fromthe host apparatus, and perform ng data
access, to a track on the magnetic disc at which data of a systemwhich is
supposed to be accessed by the next conmand | ocate, w thout waiting

recei vipng of the next co ng when the,accessing to the d on the
mmgnet FREAIQSE APRAT 1A Ho ViEBpRROF LENL )Y Ehs dobe (SHhieech LoX FRGHELNG
di sc aggarat us as defined in Qaim2 or 3, which stops seeking of a |
magnet FBedakR torapstek iCapprh el i girdiqn ok transgac Rt hergeeaprpREdtyY
system | ocates, in a case where a command is issued fromthe host, apparatus
and t heueensahveorathe oot PULL et MeMOBY cBshegehyt Aok rerukiNenifhat
is predicted, duri ng the seeking operation that is being performed in the
magnet Fedac ird apharaata beansbercebfichgnelcbetwaandtheomrgnetigsdisc 8
apparatus. 5. A magnetic disc apparatus as defined in Caim3, which stops
accessang thetheffgramemoriebragneti c di sc in which the supposed system
exists, in a case where a command is issued fromthe host apparatus and the
content of tiIwe addifteien; swhen amagnesictdiskatapparabhessybiem cantapply
predi cted, during the data accessing that is being perfornmed in the
magnet thve chibevepgesar ibeemeotbodedsi vong tiltatednmand dpparaths Hdwtt can
appar at us. 47 ,~ 5 F E B 2003 6. A disc access nethod for a magnetic disc
par atesulthi e apame e ffects i avbtained, vand evhen ctvarabbosekdessr bbed
@for mation data by accessing a magnetic disc enployed as a recording
medi umethod is recorded in a recording medium as a program, a recording
medium which has recorded a disc access control program for a magnetic
disc apparatus therein and has the same effects can be obtained.
(Embodiment 2)
Next, a disc access method for a magnetic disc apparatus which
is constructed to seek the magnetic head without waiting the next
command at completing the data access will be described as a second
embodiment with reference to the drawings.
O Figure 3 is an exemplary diagram illustrating the disc access
method according to the magnetic disc apparatus 9 shown in figure
1. More particularly, figure 3 illustrates the processing carried
out in the magnetic disc apparatus 9 when the host apparatus 1
connected to the magnetic disc apparatus 9 is performing accessing
to the two systems of large capacity successive data (hereinafter
referred to as “system A” and “system B”) which are located at
positions apart from each other in the magnetic disc apparatus 9

simultaneously, in the magnetic disc apparatus 9 shown in figure 1.



wherei n when a host apparatus connected externally to the magnetic disc

apparatus, perforns an access to each of plural systens constituZLﬁg k&;ﬂﬁ
capacity successive data, which syste are |located apart frome b 3
in the magnetic disc apparatus, the ngg%etic di sc apparatus stores a record
of commands at the sane tinme when the host apparatus issues comnmands for
accessing the respective systens to the nmagnetic disc apparatus, conpares a
new recei ved command with the stored record of conmands to detect
continuity of_co nds agai nst the respective systens every tine when it
IRERS

receives a ndl& APRRAGAN LRCIRRRCS S taneoiff resky darge
| ocation information indicating physical |ocation on the magnetic disc at
whi ch 88PACisYhBUGEEESi¥E 43Ea edef droathaPPRERANSs | sigFies ot gumand for
whi ch apparatus a system preserving the |location information starts data
accesspfigessingecanyndiile dnstheylangrogrRacihy FUEges6dvenHatdat iSos taren
the magnetic disc apparatus receives a command issued fromthe host
appar aAlisand, aA ehmmardcéor meciess ing eaginefitedisc thspakarge ehpehitan
read out or wite into various kinds of information data by accessing a
magnet secdessivapdeyad “sysieme &dr diltprmedially ather eionstaigt Opérfoé&.B 2003
when a host apparatus connected externally to the magnetic di sc appar at us,
per f or ns an Ehe essnnandsadomwacplessadingsybée ekssr oo rstpaaittiyn § ulcaress icep datiay
successive data, which systens are |ocated apart from
of *system A” and “system B” are stored in the command administrating
O part 3, and the control part 5 judges from the contents of the commands
stored in the command administrating part 3 and the content of the
command received from the host apparatus 1, that the command received
by the magnetic disc apparatus 9 is one for accessing two systems
successive data comprising of “system A” and “system B”.

At first, while accessing to the large capacity successive data
of system A is carried out during the period of access 1, the position
information to be accessed by the next command to the system A is
stored in the position information administrating part 4 and the next

O command parameter to the system A is calculated from the data access
starting position and the access data length of the next access to
be stored in the command administrating part 3.

While after carrying out the access 1 to system A, the magnetic
disc apparatus 9 enters a command waiting state until it receives
the next command, the control section 5 predicts the system B as a
system to be accessed next, and makes the magnetic head seek the track
indicated by the position information of system B which is stored

in the position information administrating part 4 (referred as system



each other in the magnetic disc apparatus, the nmagnetic disc appa(pﬁupEB 2003
stores a record of commands at the sane tinme when the host apparatus iSSues
commands for accessing the respectivez%ystens to the magnetic disc
apparatus, conpares a new received command with the stored record of
commands to detect continuity of commands agai nst the respective systens
every tine when it receives a new commuand issued fromthe host apparatus,
and seeks a nagnetic head enployed in data access, to a track on the
nagnetﬁcsgigﬁéat whi ch data of a systemwhich is supposed to be accessed by
the nekt°Eo nd | ocate, without waiting receiving of the next command when

t he accessi to the.data on the netic _disc at which the respective
Syst om dat a 1% Spet s 10X wB LS BEEBad HerRsdbeg, T midge e kit PabbRMBeus
which ¢an read oyt ar ,.w.ite into various kinds_of infgormation data b
hocessthy SOMBRN: AEMIPUSTEAT e PARE o r CROFEFRGC e aRM S of - ehERd
host appar at us connect ed extennﬁé%éto t.he magnetic disc apgaratus,
perfor‘g‘g‘“%ﬁf’ c&d&s FONEARRILGY Y oLydfenkecodRized: ial | Hh§e TAMARNEY
successi ve data, which systens are |ocated apart fromeach other in_the
nmagnet PRLIMSEE RS fF Hhe datrearaghet 5 eart 309 Bk bien andbtbe acressrdasa
commands at the sanme tine when the host apparatus issues comrands for
accessiergimevhicly are givenpdrem she.hostt pppagadusnd togerberaWhbhi £hei sc
apparatus, conpares a new received command with the stored record of
comuarkrceiverbicammansy ithe CpmRnsh prxade taraiindicatdngespecdatia ageessns
every tine when it receives a new coomand issued fromthe host apparatus,
nd pestanting regitierdnr aasessimg kot hate sysgem by thecnextvpemnandt a
o) a system which is supposed to be accessed by the next command | ocate,
wi t holandyel hanRF ridiei 88mg- oThigevadre denodiainesh asha@ sadest he dake
data on the magnetic disc at which the respective systemdata |ocate. 9. A
di sc aaeess mtaiing pe$inbeni andl then acegess, dafiachengdhs seeking of a
magnetic head to a track on the magnetic disc, in which the predicted .
syst em | ocaffde pasitionecinfrrmaticpdnadninistrating pasi dhSoRdSOLH PR at us
and the content of the command is not an access to data of the systemthat

i s prediighecdatar PRg the BagRehgcoddsst itUret Aacess Bo righpectomand ithe he

magneti c di sc apparatus before
continuity whereof is detected has been performed, and calculates

the position information of the data which is to be accessed first
by the next access from the position information (physical cylinder
number, head number, and the sector number) of the data finally
accessed and stores the same.

When the access to the system in the magnetic disc 8 being
performed is completed, the control section 5 predicts the system
which is to be accessed next from the command record which is stored
in the command administrating part 3 and makes the magnetic head seek
the track indicated by the position information of the predicted
system which is stored in the position information administrating
part 4.

After the completion of the seek operation by the control part



receiving the command fromthe host apparatus. 10. A disc access nethod for
a magnetic disc apparatus as defined in Caim8, which stops ac@eSsfpg 2003
the data on the magnetic disc in which tohe supposed systemexists, in a
case where a command is issued from th8%host apparatus and the content of
the command is not an access to data of the systemthat is predicted,
during the data accessing that is being performed in the nagnetic disc
appar atus before receiving the coommand fromthe host apparatus. 5 FF8

2003 50, 11, A di i um havij ded i c.di di
appar ot ¥RRRr SRORANGRAm AR CHARARH, 55 (PSSl EhE CARZIEn ISAPEE HHEC

access nethod for a magnetic disc_apparatus, which apparatus can read out
or wri tRIFERIP IR dake kFReS MR NS IRRIdNDPagtcd SOMRpELhddsetinta
di sc enpl oyed as a recording nmedium wherein when a host apparatus
connectdFeSq Staphing posHsE sy Femmang parapeiest 0§ therreeaived eemrpandt o
each of plural systens constituting |arge capacity successive data, which
syst endv e thec data ageessfsbartisy peEdtipn commandnparamgrss whpahavas,
the magnetic disc apparatus stores a record of commands at the sane tine
when t ealmskatgsh fivemdhes commanshrpresiows 1y ceeceivigdi hand eegletfiee the
systens to the magnetic di sc apparatus, conpares a new recei ved command

Wi th t hzesstldr dw rde ratiminicsimmaining t padet Bet continuity of commands agai nst
t he respective systens every tine when it receives a new conmand i ssued
from t he hosWhempdiee eompariponseesad tsocatinmidenfwitint €aohi nttheat,i rithe
physi cal | ocation on the nmagnetic disc at which data to be accessed for

ach ofcamtzrqll wedtiyrst2ninsbraces ahe iread/waitappeomtnel asegttiom 7 to
@eservi ng the location information starts data accessing to the magnetic
di sc byomesisoyicng thackatawhdich ther hratgeh dditen eddistisagsdnigctble wosippiomt us
receives a command i ssued fromthe host apparatus. 12. A recordi ng nedi um
havi ng infoamdtdom stgmed indtBe position information administrating part
- 4, thereby to start accessing to system B.

Then, while accessing to the large capacity successive data
of system B is carried out during the period of access 2, the position
information of system B to be accessed by the next command to system
B is stored in the position information administrating part 4 and
the next command parameter to system B is calculated from the data
access starting position and the access data length of the next access
to be stored in the command administrating part 3.

wWhile, after completing the access 2 to system B, the magnetic
disc apparatus 9 enters the command waiting state, the control part
5 predicts the system A as a system to be accessed next from the command
record stored in the command administrating part 3 before receiving
the command, and makes the magnetic head seek the track indicated

by the position information of the predicted system A which is stored

in the position information administrating part 4 (referred as system



.~ 5 F.E B 2003 51 apparatus control program which has recorded a program
concerning a disc access nethod for a magnetic di sc apparat us, Wm%ts ER 2003
apparatus can read out or wite into vgyious kinds of information atg @y
accessing a magnetic disc enployed as a recordi ng nmedium wherein when a
host apparatus connected externally to the magnetic di sc appar at us,
perforns an access to each of plural systens.constituting |arge capacity
successi ve data, which systens are | ocated apart fromeach other in the
magnet ixC (4 apparatus, the nagnetic disc apparatus stores a record of
connanéé at t’he same tinme when the host apparatus issues comrands for
accessing the._r ctJ L C. di p t res a
new recei ved‘igo%irll@%duv%\gﬁh >f1S1éeq{s§§noér cek(f%r}gc%?%n%éé%%mgdget gfl e#g’glfn%?lﬁp%o
cont i nui fy.com ds against the respective systens every tine en .t
ecel v thatdy BERRERRST R A o ol FRER S pRA TSR RO NS, R ebi B e
head egployed in data access, t tra on t he magnetic_disc, at I ch data
of ' o3BT aHPERLF: hulireetiy dafla IR Ehe TRt IR ETRCK ® CathA FaBSRY:

wi tthout waiting receiving,of the next conmmand when the accessing, to the
dat a on the AROAGIELH ol SURPERLIHE G SHEER 8 RIRRuhTthCPIOEERd 01 A
recordi ng medi um havi ng recorded a magnetic_di sc apparatus_control program
whi ch KB& hegbraprrEabis ot MhtdoiBertrRiNg Bhect hRe ahEt ¢ £ S e Waigitkt i ¢
di sc ﬁggaratus, whi ch aggaratus,can read out or wite intgo various kinds of
i nf or mkPPoAalat BrapsheEccaPABl hikigFRI+en f Qe Wit ok lange GaRarity
medi um wher ein 05 F E B 2003 52 when a host apparatus connected

@t er nBRFFeEs Ve datdn &N cthp shufifps BeNSrypér tdierebih nRk% csesnitingh i

ural systems constituting | arge capacity successive data, which systens
are | oEgflagingather dgkp transfer efficiency between the magnetic disc 8

and the buffer memory 6.

In addition, when a magnetic disc apparatus which can apply
the above—described method is constituted, an apparatus that can
result the same effects is obtained, and when the above-described
method is recorded in a recording medium as a program, a recording
medium which has recorded a disc access control program for a magnetic
disc apparatus therein and has the same effects can be obtained.
(Embodiment 3)

Next, a disc access method for a magnetic disc apparatus which
is constructed to start accessing to a magnetic disc on which data
which is predicted to be accessed by the next command without waiting
the next command at completing the data access will be described as
a third embodiment with reference to the drawings.

Figure 4 is an exemplary diagram illustrating the disc access
method according to the magnetic disc apparatus 9 shown in figure

1. More particularly, figure 4 illustrates the processing carried



each other in the magnetic disc apparatus, the nmagnetic disc appaﬁt E?
stores a record of commands at the sanme tinme when the host appar S §SZ@§
comands for accessing the respective gystens to the magnetic disc
apparatus, conpares a new recei ved command with the stored record of
commands to detect continuity of commands agai nst the respective systens
every tinme when it receives a new command i ssued fromthe host apparatus,
and perform ng data access, to a track on the magnetic disc at which data

of as e | ' S 0 e h e te,
W t hout Shal s casfREe Alart ARARERCE Fileh i Hodl BRE-aB6R 2
data on _the nagnet.i i i¢h_the respectiye syst data locate.. 14. A
Fecor aPRYPRERRE R Enf R e albr S A ls otrRd T EEE o S BReRaratiot, e E R 187
whi ch has_ recorded a, progr concerning.a di sc_access hod,for .a netic
G sc. apparhE.EvooPYRERRR 5E LATHE CARACH Lyl BRCCERBRY Ry St A (Mg RINAL FREG
to a track on the magngtic disc, in whjch the predicted system|ocates, in
2 case RREFESd domAma PESFER.] Asin 1S IR BabpdPdchs 2hmi LPRSERR: &k o
the command.i s not an %ccess tQ data of,  the systemthat |s predicted,
dur i ngPPR&TLRBRI ABaT e fF Mo R AP WOt Reh i th e MAFRRYAT nd1fe ABBAERFESII%SC
NJ F 53 aigar atus _before receiving the command fromthe host apparatus.
15. A F&BBLBAREOREAYUmM R R dNITSr e diBrapRATAL UG IcShEWRriR Ul FHR rl
program which has recorded a program concerning a disc access nethod for a
magneti c di s¥h@hihgthRst gPraratis 3 acgretes s4py licneauisdy te ¥¥e ladgae on
the magnetic disc in which the supposed systemexists,”in a case where a
nman@aPac i ¥ Baceessivacdae’: Wplostuapaagatns tohtewes A ammatshnfar i s
ngt an access to data of the sgétemthat is predicted, during the data
accessaagesfingi saghi figlgeinothedlargeneapaghtbyi suares siygadatas "s¥sdiam
recei ving the command fromthe host apparatus. 16 . A nmagnetic disc

appar AlUsangi @&h camranddiett ascefsiing ieadh veklouinkithies Hrgaforpacisy

data by accessing a magnetic di sc enpl oyed as a recordi ng nedi um which
conpr | 8kgcessive data "system B” alternately at a constant period.

The commands for accessing the large capacity successive data
of “system A” and “system B” are stored in the command administrating
part 3, and the control part 5 judges from the contents of the commands
stored in the command administrating part 3 and the content of the
command received from the host apparatus 1, that the command received
by the magnetic disc apparatus 9 is one for accessing two systems
successive data comprising of “system A” and “system B”.

At first, while accessing to the large capacity successive data
of system A is carried out during the period of access 1, the position
information to be accessed by the next command to the system A is
stored in the position information administrating part 4 and the next
command parameter to the system A is calculated from the data access
starting position and the access data length of the next access to

be stored in the command administrating part 3.
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by the position information stored in the position information
administrating part 4 (referred as system B access 2).

The operation up to here is described in more detail as follows.
The command administrating part 3 calculates, from the received
command the continuity whereof is recognized and the command
parameters of the data access starting position and the access data
length which are given from the host apparatus 1 together with the
received command, the command parameter indicating the data access
starting position for accessing to that system by the next command
and stores the same. This value is obtained as a sum of the data
access starting position and the access data length.

The position information administrating part 4 monitors to
which data on the magnetic disc the access to the command the
continuity whereof is detected has been performed, and calculates
the position information of the data which is to be accessed first
by the next access from the position information (physical cylinder

number, head number, and the sector number) of the data finally
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data length and stores the position information of the next data
successive to the effective data on the magnetic disc 8. Then, when
the accessing oh the requested data length is ended, it instructs
the read/write control part 7 to conclude the accessing.

Then, while accessing to the large capacity successive data
of system B is carried out during the period of access 2, the position
information of system B to be accessed by the next ‘command to system
B is stored in the position information administrating part 4 and
the next command parameter to system B is calculated from the data
access starting position and the access data length of the next access
to be stored in the command administrating part 3.

While, after completing the access 2 to system B, the magnetic
disc apparatus 9 enters the command waiting‘state, the control part
5 predicts the system A as a system to be accessed next from the command
record stored in the command administrating part 3 before receiving
the command, and makes the magnetic head seek the track indicated
by the position information of the predicted system A which is stored
in the position information administrating part 4 (referred as system
A seek). After completing the seeking operation, it instructs the
read/write control part 7 to perform accessing to the data indicated
by the position information stored in the position information
administrating part 4 (referred as system A access 2).

In this way, the time from the receiving of the command to

actually concluding the data access when performing accessing to the
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successive data on the buffer memory 6 thereby not resulting in
reducing the data transfer efficiency between the magnetic disc 8
and the buffer memory 6.

In addition, when a magnetic disc apparatu's which can apply
the above-~described method is constituted, an apparatus that can
result the same effects is obtained, and when the above-described
method is recorded in a recording medium as a program, a recording
medium which has recorded a disc access control program for a magnetic
disc apparatus therein and has the same effects can be obtained.
(Embodiment 4) -

Next, a disc access method for a magnetic disc apparatus which
is constructed to stop the seek operation when the content of the

O command which is newly issued is not an access which is previously
predicted during the seeking operation in the above-described second
and third embodiments will be described as a fourth embodiment with
reference to the drawings.

Figure 5 is an exemplary diagram illustrating the disc access
method according to the magnetic disc apparatus 9 shown in figure
1. More particularly, figure 5 illustrates the processing carried
out in the magnetic disc apparatus 9 when the host apparatus 1

connected to the magnetic disc apparatus 9 is performing accessing
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10s0$10% () Wlerd th¥Nhd3t Wwphakati)s RRESSSSTHed s@inultaneously to two large
capacity successive data, the host apparatus 1 issues a command for
accessing each file in the large capacity successive data “system

O A” and a command for accessing each file in the large capacity
successive data “system B” alternately at a constant period.

The commands for accessing the large capacity successive data
of “system A” and “system B” are stored in the command administrating
part 3, and the control part 5 judges from the contents of the commands
stored in the command administrating part 3 and the content of the
command received from the host apparatus 1, that the command received
by the magnetic disc apparatus 9 is one for accessing two systems
successive data comprising of “system A” and “system B”.

O At first, while accessing to the large capacity successive data
of system A is carried out during the period of access 1, the position
information to be accessed by the next command to the system A is
stored in the position information administrating part 4 and the next
command parameter to the system A is calculated from the data access
starting position and the access data length of the next access to
be stored in the command administrating part 3.

While after carrying out the access 1 to system A, the magnetic

disc apparatus 9 enters a command waiting state until it receives
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indicated by the position information of system B which is stored

in the position information administrating part 4 (referred as system
B seek).
When, while performing a seeking operation to system B, a
command for accessing to the large capacity successive data of system
O C, the command administrating part 3 compares the data access
starting position command parameter of the received command with the
data access starting position command parameter calculated from the
previous command, and notifies the result to the control section 5.

The operation up to here is described in more detail as follows.
The command administrating part 3 calculates, from the received
command the continuity whereof is recognized and the command
parameters of the data access starting position and the access data
length which are given from the host apparatus 1 together with the

O received command, the command parameter indicating the data access
starting position for accessing to that system by the next command
and stores the same. This value is obtained as a sum of the data
access starting position and the access data length.

The position information administrating part 4 monitors to
which data on the magnetic disc the access to the command the
continuity whereof is detected has been performed, and calculates
the position information of the data which is to be accessed first

by the next access from the position information (physical cylinder
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accessed and stores the same.

When the access to the system in the magnetic disc 8 being
performed is completed, the control section 5 predicts the system
which is to be accessed next from the command record which is stored
in the command administrating part 3 and makes the magnetic head seek
the track indicated by the position information of the predicted

O system which is stored in the position informati;)n administrating
part 4.

During the seeking operation controlled by the control section
5, when the command for accessing the large capacity successive data
is received, the command administrating part 3 compares the data
access starting position command parameter of the received command
with the data access starting position command parameter which was
calculated from the command previously received, and notifies the
result to the control section 5.

(:) When the comparison results do not coincide with each other,
the control section 5 immediately stops the seeking operation that
is now being performed, and starts usual command processing to the
received command.

In this way, even when a prediction for a next access is
erroneously performed while performing accessing to the large
capacity successive data on a magnetic disc 8, an increase in the
accessing time can be reduced.

In addition, when a magnetic disc apparatus which can apply
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result the same effects is obtained, and when the above-described
method is recorded in a recording medium as a program, a recording
medium which has recorded a disc access control program for a magnetic
disc apparatus therein and has the same effects can be obtained.
(Embodiment 5)

Next, a disc access method for a magnetic disc apparatus which
is constructed to halt once the data access when the content of the
newly issued command is not an access which was previously predicted
while performing the data access that is performed in the magnetic
disc apparatus in the above-described third embodiment will be
described as a fifth embodiment with reference to the drawings.

Figure 6 is an exemplary diagram illustrating the disc access
method according to the magnetic disc apparatus 9 shown in figure
1. More particularly, figqure 6 illustrates the processing carried
out in the magnetic disc apparatus 9 when the host apparatus 1
(:) connected to the magnetic disc apparatus 9 is performing accessing

to the two systems of large capacity successive data (hereinafter

referred to as “system A” and “system B”) which are located at

positions apart from each other in the magnetic disc apparatus 9

simultaneously, in the magnetic disc apparatus 9 shown in figure 1.

When the host apparatus 1 accesses simultaneously to two large
capacity successive data, the host apparatus 1 issues a command for

accessing each file in the large capacity successive data “system

A" and a command for accessing each file in the large capacity



1.10 ! &F"109& ()-f$109%& ()-f!109%& ()-109%& ()-! (109% ()-,10% ()-~ @1 10
| @YA0%& ()- &@LOY&' ()-Y 109% ()- 10 10 10@$10%& ()- !l ((10%& ()-6{}"?~ @
1 10

sO! 109&' ()-. 10%& ()-f, $109%& ()-!11 ((10%am& ()-$10%& ()-! (10%<x&'o()5-§5§n%@31
10 s 109 ()- 10 10 108$109%& ()- @' 109& ()- 4109 ()-y2$10% ()-y- o~ _@bC 1
10 $109& ()-$109& () -! Ym( 1096XX& () - .

Yn(10% f & () - S$109%& () - - &10%&' () -)odBnbC 1 10 ! FY( n( 10%

8O TRRE (e DY dedn B8 {dratdly®al) 23:0028a0k BRELELC 1 10

The commands for accessing the large capacity successive data

~ of *system A” and “system B” are stored in the command administrating
part 3, and the control part 5 judges from the contents of the commands
stored in the command administrating part 3 and the content of the
command received from the host apparatus 1, that the command received
by the magnetic disc apparatus 9 is one for accessing two systems
successive data comprising of “system A” and “system B”.

At first, while accessing to the large capacity successive data
of system A is carried out during the period of access 1, the position
information to be accessed by the next command to the system A is
stored in the position information administrating part 4 and the next
command parameter to the system A is calculated from the data access
starting position and the access data length of the next access to
be stored in the command administrating part 3.

While after carrying out the access 1 to system A, the magnetic
disc apparatus 9 enters a command waiting state until it receives
the next command, the control section 5 predicts the system B as a
system to be accessed next, and makes the magnetic head seek the track
indicated by the position information of system B which is stored
in the position information administrating part 4 (referred as system
B seek). After completing the seeking operation, it instructs the
read/write control part 7 to perform accessing to the data indicated
by the position information stored in the position information

administrating part 4 (referred as system B access 2).
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C When a command for accessing the large capacity successive data
of system C during performing accessing to system B controlled by
the read/write control part 7, the command administrating part 3
compares the data access starting position command parameter of the
received command with the data access starting position command
parameter of the previously received command, and notifies the result
to the control section 5.

Then, when the comparison results do not c'oincide with each
other, the control section 5 immediately halts the accessing
operation which is now being performed and starts usual command
processing to the received command.

In this way, even when a prediction for the next access is
erroneously performed while performing an access to the large
capacity successive data on the magnetic disc 8, an increase in the
accessing time can be avoided.

In addition, when a magnetic disc apparatus which can apply
the above-described method is constituted, an apparatus that can
result the same effects is obtained, and when the above-described
method is recorded in a recording medium as a program, a recording
medium which has recorded a disc access control program for a magnetic
disc apparatus therein and has the same effects can be obtained.

APPLICABILITY IN INDUSTRY

According to a magnetic disc apparatus, a disc access method

for a magnetic disc apparatus, and a recording medium for recording

a magnetic disc apparatus disc access control program according to
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the present invention, even when the access to the large capacity
successive data of plural systems is performed, the data transfer
efficiency between the magnetic disc and the buffer memory can be
enhanced, being appropriate for such as a large capacity memory
apparatus of a computer system controlling and administrating the

OA apparatuses or industrial apparatuses.
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CLAIMS

1. A magnetic disc apparatus which can read out or write into
various kinds of information data by accessing a magnetic disc
employed as a recording medium, wherein

when a host apparatus connected externaliy to the magnetic disc
apparatus, performs an access to each of plural systems constituting
large capacity successive data, which systems are iocated apart from
each other in the magnetic disc apparatus,

the magnetic disc apparatus stores a record of commands at the
same time when the host apparatus issues commands for accessing the
respective systems to the magnetic disc apparatus,

compares a new received command with the stored_record of
commands to detect continuity of commands against the respective
systems every time when it receives a new command issued from the
host apparatus, and

preserves location information indicating physical location
on the magnetic disc at which data to be accessed for each of the
plural systems locate, and in which apparatus

a system preserving the location information starts data
accessing to the magnetic disc by employing the location information
when the magnetic disc apparatus receives a command issued from the
host apparatus.

2. A magnetic disc apparatus which can read out or write into

various kinds of information data by accessing a magnetic disc
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the magnetic disc apparatus stores a record of commands at the

same time when the host apparatus issues commands for accessing the
O respective systems to the magnetic disc apparatt;s,

compares a new received command with the stored record of
commands to detect continuity of commands against the respective
systems every time when it receives a new command issued from the
host apparatus, and

seeks a magnetic head employed in data access, to a track on
the magnetic disc at which data of a system which is supposed to be
accessed by the next command locate, without waiting receiving of
the next command when the accessing to the data on the magnetic disc

O at which the respective system data locate.

3. A magnetic disc apparatus which can read out or write into
various kinds of information data by accessing a magnetic disc
employed as a recording medium, wherein

when a host apparatus connected externally to the magnetic disc
apparatus, performs an access to each of plural systems constituting
large capacity successive data, which systems are located apart from
each other in the magnetic disc apparatus,

the magnetic disc apparatus stores a record of commands at the
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respective systems to the magnetic disc apparatus,

compares a new received command with the stored record of
commands to detect continuity of commands against the respective
systems every time when it receives a new command issued from the
host apparatus, and

performing data access, to a track on the magnetic disc at which
data of a system which is supposed to be accessed bly the next command
locate, without waiting receiving of the next command when the
accessing to the data on the magnetic disc at which the respective
system data locate.

4. A magnetic disc apparatus as defined in Claim 2 or 3,

which stops seeking of a magnetic head to a track on the magnetic
disc, in which the predicted system locates, in a case where a command
is issued from the host apparatus and the content of the command is
not an access to data of the system that is predicted, during the
seeking operation that is being performed in the magnetic disc
apparatus before receiving the command from the host apparatus.

5. A magnetic disc apparatus as defined in Claim 3,

which stops accessing to the data on the magnetic disc in which
the supposed system exists, in a case where a command is issued from
the host apparatus and the content of the command is not an access
to data of the system that is predicted, during the data accessing

that is being performed in the magnetic disc apparatus before

receiving the command from the host apparatus.
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apparatus can read out or write into various kinds of information
data by accessing a magnetic disc employed as a recording medium,
wherein

when a host apparatus connected externally to the magnetic disc
apparatus, performs an access to each of plural systems constituting
large capacity successive data, which systems are located apart from

O each other in the magnetic disc apparatus,

the magnetic disc apparatus stores a record of commands at the
same time when the host apparatus issues commands for accessing the
respective systems to the magnetic disc apparatus,

compares a new received command with the stored record of
commands to detect continuity of commands against the respective
systems every time when it receives a new command issued from the
host apparatus, and

preserves location information indicating physical location

O on the magnetic disc at which data to be accessed for each of the

plural systems locate, and in which apparatus

a system preserving the location information starts data
accessing to the magnetic disc by employing the location information
when the magnetic disc apparatus receives a command issued from the
host apparatus.

7. A disc access method for magnetic disc apparatus which can
read out or write into various kinds of information data by accessing

a magnetic disc employed as a recording medium, wherein
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large capacity successive data, which systems are located apart from

each other in the magnetic disc apparatus,

the magnetic disc apparatus stores a record of commands at the
same time when the host apparatus issues commands for accessing the
respective systems to the magnetic disc apparatus,

compares a new received command with the stored record of
commands to detect continuity of commands against the respective
systems every time when it receives a new command issued from the
host apparatus, and

seeks a magnetic head employed in data access, to a track on
the magnetic disc at which data of a system which is supposed to be
accessed by the next command locate, without waiting receiving of
the next command when the accessing to the data on the magnetic disc
at which the respective system data locate.

O 8. A disc access method for a magnetic disc apparatus which
can read out or write into various kinds of information data by
accessing a magnetic disc employed as a recording medium, wherein

when a host apparatus connected externally to the magnetic disc
apparatus, performs an access to each of plural systems constituting
large capacity successive data, which systems are located apart from
each other in the magnetic disc apparatus,

the magnetic disc apparatus stores a record of commands at the

same time when the host apparatus issues commands for accessing the
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systems every time when it receives a new command issued from the

host apparatus, and

performing data access, to a track on the magnetic disc at which
data of a system which is supposed to be accessed by the next command
locate, without waiting receiving of the next 'command when the
accessing to the data on the magnetic disc at which the respective
system data locate.

9. A disc access method as defined in Claim 7 or 8, which stops
seeking of a magnetic head to a track on the magnetic disc, in which
the predicted system locates, in a case where a command is issued
from the host apparatus and the content of the command is not an access
to data of the system that is predicted, during the seeking operation
that is being performed in the magnetic disc apparatus before
receiving the command from the host apparatus.

10. A disc access method for a magnetic disc apparatus as
defined in Claim 8,

which stops accessing to the data on the magnetic disc in which
the supposed system exists, in a case where a command is issued from
the host apparatus and the content of the command is not an access
to data of the system that is predicted, during the data accessing

that is being performed in the magnetic disc apparatus before

receiving the command from the host apparatus.
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apparatus can read out or write into various kinds of information
data by accessing a magnetic disc employed as a recording medium,
wherein

when a host apparatus connected externally to the magnetic disc
apparatus, performs an access to each of plural sys’,tems constituting
large capacity successive data, which systems are located apart from
each other in the magnetic disc apparatus,

the magnetic disc apparatus stores a record of commands at the
same time when the host apparatus issues commands for accessing the
respective systems to the magnetic disc apparatus,

compares a new received command with the stored record of
commands to detect continuity of commands against the respective
systems every time when it receives a new command issued from the
host apparatus, and

preserves location information indicating physical location
on the magnetic disc at which data to be accessed for each of the
plural systems locate, and in which apparatus

a system preserving the location information starts data
accessing to the magnetic disc by employing the location information
when the magnetic disc apparatus receives a command issued from the
host apparatus.

12. A recording medium having recorded a magnetic disc



108S109& ()-0 9409 ()- .!'109%& ()-, 109 ()-!Y(3(10%p& ()-
xY(3(109%& ()-((((()**jHC 10 10! >Y(109F7& ()- YAO%& ()- Ss! 10%& ( FEB 2003
T09& ()-!8, & 109& ()-m 10 10* +L++++>, SEHC 10 108$10%: ()-"! 10% '?) -

MLOY& () - $109& ()-!109%& ()-109%& ()->,.° - @y-~_@C 10
100! 109& () -. 109& ()-, 940%& ()-'l (4(109%R2& ()-
Q (4(109& () - &S10%&' ()-y--..1.Jd.K L.\.xmbC 1Q 10$, : 109%& ()-4 10 10

108! 109%& () - 6f 109%&’ ()-4 9Y40%& ()-2 Y%40%: ()-\._.h///20] 0dOmbC 10 10

A bl U 319843 aed W {05 OB

$109&' t'lO%& / - $100@ (). 3(109& () - 111222308aBrbC 10
10011 %}?5’ a%%‘é/%;"te)]tq’ e)mﬂﬁé'ﬁfieo ( @rﬁﬁ)@g() apparatusl

can read out or write into various kinds of information data by
accessing a magnetic disc employed as a recording medium, wherein

when a host apparatus connected externally to the magnetic disc
apparatus, performs an access to each of plural systems constituting
large capacity successive data, which systems are located apart from
each other in the magnetic disc apparatus, |

the magnetic disc apparatus stores a record of commands at the
same time when the host apparatus issues commands for accessing the
respective systems to the magnetic disc apparatus,

compares a new received command with the stored record of
commands to detect continuity of commands against the respective
systems every time when it receives a new command issued from the

host apparatus, and

seeks a magnetic head employed in data access, to a track on
the magnetic disc at which data of a system which is supposed to be
accessed by the next command locate, without waiting receiving of
the next command when the accessing to the data on the magnetic disc
at which the respective system data locate.

13. A recording medium having recorded a magnetic disc
apparatus control program, which has recorded a program concerning
a disc access method for a magnetic disc apparatus, which apparatus
can read out or write into various kinds of information data by

accessing a magnetic disc employed as a recording medium, wherein
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large capacity successive data, which systems are located apart from
each other in the magnetic disc apparatus,

the magnetic disc apparatus stores a record of commands at the
same time when the host~ apparatus issues commands for accessing the
respective systems to the magnetic disc apparatus,

compares a new received command with the stored record of
commands to detect continuity of commands against the respective
systems every time when it receives a new command issued from the
host apparatus, and

performing data access, to a track on the magnetic disc at which
data of a system which is supposed to be accessed by the next command
locate, without waiting receiving of the next command when the
accessing to the data on the magnetic disc at which the respective
system data locate.

14. A recording medium having recorded a magnetic disc
apparatus control program, which has recorded a program concerning
a disc access method for a magnetic disc apparatus, of Claim 12 or
13,

which stops seeking of a magnetic head to a track on the magnetic
disc, in which the predicted system locates, in a case where a command
is issued from the host apparatus and the content of the command is
not an access to data of the system that is predicted, during the

seeking operation that is being performed in the magnetic disc
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a disc access me us, of Claim 13,

hod for a magnetic disc appara

which stops accessing to the data on the magnetic disc in which

the supposed system exists, in a case where a command is issued from

the host apparatus and the content of the command is not an access

to data of the system that is predicted, during t'he data accessing

that is being performed in the magnetic disc apparatus before
receiving the command from the host apparatus.

16. A magnetic disc apparatus which can read out or write into
various kinds of information data by accessing a magnetic disc

" employed as a recording medium, which comprises:

a buffer memory which can store a plurality of data per one
command which is transferred between the host apparatus and the
magnetic disc apparatus in response to the commands issued from the
h;ast apparatus which is connected externally to the magnetic disc
apparatus;

a read/write control part which performs reading and writing
of data from/to the magnetic disc;

a command record storing means for storing the record of the
command when receiving the command from the host apparatus;

a command continuity detecting means for detecting continuity

of the received commands from the received commands and the command

record in the command record storing means at the receiving of the
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commands ;

positional information storing means for storing the
positional information indicating the physical position on the
magnetic disc at whicﬁ the data on the magnetic disc exists, to which
data the command the continuity of which is detected by the command
continuity detecting means accesses; and

a control part which performs a seek control to the magnetic
head which is used for accessing to the data, ané gives a reading
instruction and a writing instruction for the data on the magnetic
disc to the read/write control part before receiving the command from

the host apparatus.



