. xye3e} nB}j 6TBGK*23 July 2003 MAGNETI C DI SK DEVI CE AND DI SK ACCESS METH¥#003
. THEREFOR Field of th V| mﬂ "”mm he present invention relates to a nagnetic
di sk devi ce known asmum mm ge device using a nmagnetic disk as a 5
storage nedium and to aqgek access net-had + herefor. Background of the
“I nvention Conventionally, in a conputer systemfor controlling and managi ng

of fice automation appliances, industrial machines and tools, etc. , a mass
Zte\‘jlrggef grevlstce MRV Ag1 A b%rs‘%er FRARACT A ¥ 10783S nBeeR of R S) ASERFSLAN age
a nmass storage device satisfyi Mtwgnetl c d| sk deV| ce
using a magnetic gisk as a stora ely used Th

oper ations of the@%cﬁlﬁeﬁgg r?‘B‘ég ﬁﬁ@ﬁef% §|e§k ?%&%ﬂ%%t fcﬁwl?g

transferred jogbwreast ke Mg es t 6rdyek ddericze wnich@na umqa@nedem cle,sao(taaw nal | y

connected to the nagnetj.c di sk device are:. interpret ssued b
t he uppeg deﬁlﬁzegagﬁg% "H“'Ihe%?,l sg@ka Sk :a&ﬁﬁ Str'%ﬁl:%?%‘? ggﬁ’ﬁﬁﬁd@t"‘: c gl sk Y

in the magnetic di sk device ggeRadbagdt @ ft 20 roealsly and r eadi ng and
witing data to and from,the _magnetic di sk based on the datallrb%fg
number of sect orsc‘)nY%HEéQPé&lle LR GOFRU thdy P Y8 tePekRY i IRE W‘ﬁnarr?dbe

mai nly the q&@ﬁagma%@ffﬂdte RV HESETA PSTi £A0EE Nt i RAEE tFAANE WaE i rfds
device. 25 FIG shows the operations of 1he conventl onal nmagnetic disk

devi ce. That2R@ topls, #t&hova MARS HEBEASS FRY iR MY 1619 & LAY CARHCSKE Ywhen
an uppefgde I I

Tocatod St i onr PERRLITY RIS SEVLPS PhrPrer ity B ey,
file (m1)' valwneof gpnformat oy @ataaﬁd I:gﬁplrp@e(sme;_i ) CASf @mﬁf;ﬁalsttcdfaqmss
seri aI dat a : a
file n+1 é@%cﬁ?gsa%%ﬁgffmnigs)tshe% |ra Jl:gm%n@s %hégé(ﬁ Plll)sé( ﬁl(aegq'%ata
| engt h at \A,ma:img ha Mmalgeedaie @l@kocesseétwa@@ mmblrumew celdsilyg used -
conmand. - Th@Basq% 8BaeL I8y Csfac%ceeﬁgsaead&@ffbe& 8¢ e
data, it is necessary O to sequenti al access files.
Howeverl5 wheletiee u-plpen defn.be 6 ntnraaaéeugleyl aetwggasthﬁomssﬂeétsimﬁirﬁdss
serial data, PR Vi t 4t a ss each
file of rrassdéa‘glr(i"él at a%( Cpepér dAé\%@% %B{éetrgﬁgg. essW| Ig (o] %ass
serial datanm@)nevnia daskt draivme:laa‘e(bandmnpmtlng ahtempasd, lslselerdag:'}eti C

di sk device nterprets.the contents of C Is t-h cm{ra[}d
recei ved, aerldJEg% Esgﬁglger'ra AL & Z“I?%%?rg%%%t §gh§ }tr%'g%%a lr gques e cflata
| engt h. Thatmag;ne'onctaasﬂtag,meturre dlasj«;etm dribsls &evuae gacarfAngand ttie

mass s data are alt rnate esse i r t.

or der -0 tnETFaR Ty TRACLES ey BERERE e g v ind fr A IR R B U
the file ( rai:)s}b)bmeéssn(tﬁe)datah]aeﬂ@thl [ rufiber) of dHgchoressreglested
the file (ml ). b accessrée4. , and the file (n+l) by access (5). That
is, five se |nf@|h%pléPBFiro V(11% through (5) are performed in accessing the
files. However, saiam:ﬁhedpmarovdwnaebemmﬂyrEhe@mmuim'xszofamyeiamve

arrangement dogscgrhf d t"ci:o%Qretn 1008 eﬁ\a%n%'tﬁlé Idnlstkh device.
25 FIG. 4 shows the operations of the conventional magnetic

disk device. That is, FIG. 4 shows the process performed on
a magnetic disk when an upper device simultaneously accesses
two series of mass serial data located at different positions
in the magnetic disk device.

30 In FIG. 4, a file (m-1)', a file (m), a file (m)' and
afile (m+1)' form part of mass serial data (A), a file (n-1)"
a file (n), a file (n)', and a file (n+l) form part of mass
serial data (B), and each file has a data length at which the

file can be processed by an upper device using one command.
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above descri bed conventional magnetic di sk device, npbst accessing 23 July 2003
.operations on the files formng mass serial data term nate before the track
can be conpletely sought. That is, when an upper device sinultaneously
accesses 25 a plurality of series of nmass %eTial data as described above,

~in the magnetic di sk device, even in the case where there is an extrenely
hi gh probability that the data followng a target file on one and the sane

track can al so bewaepesisappeaceesscbhddestasta piiecee off date 98rihe dd@ack
is not perforned, access 30 tqQ the track is term pated when access to, the

target file id tBMRIREAEY 2fd Yt henl o5 ¥R kFARNGRE} 9 SIS NdckakLy arsiess

pi ece of masgigeyd.al HeYedrS RAPIIERE. ué&%?r JRBLLSE! B@.mt\ﬂeca%é‘@\ﬁsg?SS
serial data, the magnetic disk device seeks the previous track, an

accesses t he@FERESHSnd Wt oles heft mass. seriaThdpéfor the heppeladevdiere
th bl i i i it )
e problem hﬁ%teﬂnll‘%etlxg%sEészaggéh@rgg‘nag?é%td S %earcllr'rf'l_llhégé‘tgam% §%§1al

i ncrease, and deterior efficiency. resen
i nventi on hagabéer Adeveandpad coomsgid/&e ecGeapoeacdestil ®edfcnagentieaniall

probl em and Vi, des j IS i i.sk access nethod for

t he magneti cdgligk(§§vi°%er£ta%%tg?#t%%gg\éng\%a%?%ghﬁr'ed by an upper

devi ce without delfrrtibiattaget hthdamagtvednisf eligkf deivdimy lmeteepness the
magnetic dis ffer ven . f I | { series 1Q of., mas
serial data é?geggggségf %%/%cguerée]c%ftﬁée) n%eénc}l?{%%;]g %gﬁSF%&V&%ka@
used asl® stacagesesdaumaigmetiie nbpslet forddakt addvaeengc@ormidgesvedihgata
present inveptio T netic di.sk device, accesses, the magneti ¢ di sk
reads and 15'{%\#9?& gg?‘ggglfsvﬂg&eﬁ’ia&f&t%? Hf rnﬁbfeoﬂaﬁgd?e\ﬂ’réﬂ éata

pl uLaI ity of(zsprzmd ﬁﬁegﬁ&ﬁs_seﬂsahld_ataa:ar e(qale ra'1|=\g alcgmﬁiljaa@@icéésbb.
such as pictyr ata and serially using.a plurality of tracks are
transferred rg“ff?ﬁ@rpef @F&Iqstsgﬁd?FnsEPFéég‘B@Fv%gﬁ%}%éylr#a%r‘é‘i] YiRSKegSévi térand
ﬁ_n text er n?ﬂ | the ofiles t(ar) 'uggfeacaatsﬁevhqe,, thel sdee annby E@bﬁiﬁ Qai)ngthtlae

i story C nds jssued fromithe upper deyice ; s in e access to
t he mag}‘lgti cto)(rangk Bbr S%t%f:ﬁ%ﬁﬁ ng*1 he gﬁ?a F‘iﬁgt‘ﬁ""r]ebﬁgge?ﬁ‘éﬂsﬁy( he Alfber
of sectors rappiesitd by+a)copmarREdgOHN s he uppet dev) ceiwbeBekikdngonpari son
with the command history_is 25 performed on each co nd each ting a
command i s roé?:%’f"%ﬁ?nﬁnélt)héh§€luigél i ¢3) oRTEhEEX TRTMEHi £ GCHHAEMIstRS

detected; amtipesgessing the magnetic disk in track units by defining the
smal | est access unit to the nmagnetic disk as the nunber of sectors

per
target track on tIRYEHRFvet ENGE sfN BPPET HARNVIFBnCaARNRgNEEFeIiier itdeused

as a stppageHEsi s idr diegShekt a6 £ oS Re AL bR Q’fhéhﬁa?ﬁﬁ'ﬂ?&i aidikskndenéce
according to the present invention. The di sk access pethod for the nagnetic
di sk devi ce 3R IeSFhEPREgRENVENFLQnat BAINE S 18K d&VAH PR bus

pi eces of inRfcue@ding GPera¥hBAs38n thk files forming mass serial data
terminate before the track can be completely sought.

That is, when an upper device simultaneously accesses

25 a plurality of series of mass serial data as described above,

in the magnetic disk device, even in the case where there is

an extremely high probability that the data following a target

file on one and the same track can also be accessed, access

to the last piece of data on the track is not performed, access

30 to the track is terminated when access to the target file‘ is

terminated, and then a seeking operation to access another

piece of mass serial data is performed. After accessing the

other mass serial data, the magnetic disk device seeks the

previous track, and accesses the remaining data on the track.



a plurality of series of mass serial data requiring a constant band weatWy 2003
such as picture data and serially using a plurality of tracks are

transferred at the plurality of series between the magnetic di sk device and
an externally connected upper 5 device, 3 ncludes the steps of: storing the

hi story of conmands i ssued fromthe upper device; stopping the access to

t he magneti c di Skefofoxdat athave ngas heedat ahleengtob leepragsent ede by imbe mudnber

of sectorssreggtljesteg te) agiggmmngrfrqmit he Jpper ché/é ce when_the corrpardi son
with the comand hi sE6r§ is"10 perforived on each tonmand SaCASEPHe a°r
command i sdeeeriongie arik tdacaserrakifty of fidiermypl urality of commands is
det ected; and aﬁ'(l:éas ir@get Ee inr? rI]'I tiio% g,!iléSk ib%etragekvet#gc; tesd b)éodefc_i:fiengtwe]e
smal | est access uni £ to the nmagneti Cc di sk as t'he” nuTber of ~Sector's per
target dragkoon tihecnigmet condéskiorldl Widblidwe conf i guvatdesn anchalghetic

met hod, thgigf'( sv%eseek' n% opeg{ati onssscanrlleﬁgoéeguce when_ nmss, ser,i.a
data i s acte3§ed8AcE Mlgheti & asIBCHE Tt N HTE, F3% magitet P29 5k i §1G4ed
as a storageviwdi um igbtdien nageebiaaddiskhdendqpe radcdsyli Rg t wppde peeseat

i nvention. 20 The netic. di sk _device accesses the.magnetic di sk through a
Ut for | Moo e g st A VAT OIE BrELBeeBrY] ROYRRR i on and.
when a pl ux ahdgnetdfc sErsikeandf bomssr sesmaty datemn riefqul wilng ad iegnsttaserbasd

wi dt h.such_as picture _dat,a,and_seri al | sing a plurality of tracks are
trans#?rre%gé%ao Setsv?/erelﬁqt ﬁ@traraﬁﬁeet?%c%si%?&devi ce and an external Iy connected
upper device, includes a uniDistbosuse ovf nche Invehaipnof comrands i ssued
from the upper jdeylce (1); Sehting a data length for,transfer to,the
magneti c di sk i'h Ooné acctessing opera?lon f6r each 3eties ‘based on’t he
transfer stainetdic edchk Ivsiers exabiddingedocbythe harebaemtdt inveaguiored tDhe
transfer cach ol the, viarious series, ol sephal data.obtained fromihe,
reception‘imterval s of  comrands |ssuecfsby e uﬁper devitce' an 613? tHe” si ze
of anlareaniceshi daté heofatvardansbepteansf erfr etnfamktwwrch arsl,r eskereda i n
the buffer 1TEIRLY, for. the t rsanéséerag,? Se2(.;,&{uldyd_t2003 5.0f. the data andﬁ o

based on thé spec?’f ioc‘fat“c?eornlel hdi cat'l ng SRTaPea S8t fe TTEEENES it TR Y

menory fobanke wiata tsunahsker picthersedktagahdneerbalhe astessa ngl opel &ty on,

and the n of, revol utj of the ti i n conpari,son with 5
t he commlrc:’ ﬁirrsatc(%(rsy alll;sé pé%%@gﬁ%g ee°[r11 aegggﬂgor%%%aﬁg%n@t% i rrsrcse%p‘lge% cl?)‘?ﬁ:*r"i’aend1 IS
recei ved, taed sagnetiic ydékka qgdwirca | eydofarcorrbadsal by deteckeetdgdantper

accessi ng .a_physical.ly in rie n netic,di en e erjes
of | Sa0s el ENeTRuY A SEnEePT BB RO b et ot AL
di sk is useduag afmimor age nadieum devide di sktamziess tbthotcdesrs t he rnEgneti c

di sk devi ﬁﬁgﬁ%%d&@kg@o{(@%ﬁr #3800 @}é?”&é?@-ﬂ hd'Péénae%%g&%d@t hod
accesses t magneti c di sk t rough a buffer nenory, reads and wites data
of vari oubypitbeesunbeinpbr rations anelgquewiced 1oy aa ptamednd yfofm ddrd eprsfr mass
serial dagg,tegui %5‘9 atﬁQns%Qﬁ%a wi gty Sucffﬂle ascﬂ;r?atﬂge il ,gnd 55
serially using a plurality of tracks are transterre et ween the ghetic
di sk 2devi performed on each command each time a command is received,

and the seriality of the a plurality of commands is detected;

and accessing the magnetic disk in track units by defining

the smallest access unit to the magnetic disk as the number

of sectors per target track on the magnetic disk.

30 In addition, a magnetic disk is used as a storage medium

in the disk access method for the magnetic disk device

according to the present invention. The disk access method

for the magnetic disk device accesses the magnetic disk, reads

and writes data of various pieces of information and, when
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and an external |y connected upper device, includes the steps of: stor2aduly2003
history of commands issued from an upper device; 20 setting a data |ength

for transfer to the magnetic disk in one accessing operation for each

series based on the transfer state of each series obtained by a band width
required to transfer each of the various series of serial data obtained
fromthe receptrebhitnt efvaksie$s cbnmanmdssessabddbyat hequpping 25 dewstant and

by the siz f an,area, i he d b fer e i
reserved |§a§%ewb er %@n%?ypfgruf%eg%ran %rg%% %ﬂeyda xq%n gé%@%fb%ythe
speci ficatedn tlradiksata'neg anereriea sidzeay eskevedurnlihe louf ferr imeobytdeen t he

data transter. 5386k A0 41 TR U0t N, ROCRSSENG. ORI AL ANcd0.and hie.

nunmber of revqu |ons of magneti c sk ‘whén son W th tThe
hi st oryb i sdgeider neruichmeesactthe:mm @fc hs tomeng helecdmmxmlry sof ecemwvads and

seriality of apluall ¥ngl SOIBNdS. 9 det eebediyand acoesslag daba 45

6 phyS|caIfy in series on the magne Seri"es 6
t ransf err egagroe tire disgnetoirc ddltskhaV\lncm the dzord |l@mgatfn| grpardehhednet hod,

t he nurrber of seekl 1 g, operat at i Llons on a Lpesq:r a |btr}y %%I%s Pro%d n acceSS| ng
5 mass serial SR BN A nagne i ¢ i §K3'Can educe y phy5|ca

series aco@a&lm wararoustlser i @snpdfridatna ovitd nmegreet i conthagid Aunma:grre)tl CLSdI sk
|'s useq as H%&? ”%%%%”Ebﬁm%h %B%E%%h%a%J%km%%%hc§saccoéd'“9 to the
e Ic dis

present i 1"on. magne e\i Ce “accesses t he“ragneti ¢ di sk,
reads and amrd te@e daeaimlimaroﬁusklpi eC@Sucrfaliini/OIorfatdoarmanairsd usnod&l:ohe:&ed,

but er, enply SLALNGPLCaL BhEPEs Ofoa1R el canRadloube, frapsf erred

to and fromand upp evi'Ce accordi i sSue pper
devi ce extwdranainial lestnectedst onlb tmeﬂnagwemﬁ¢ld|QkSQeHECEheanwéadimmite

control segq |ont%%r gggdkngoggd ¥Wéﬁ Q?t%%tﬁ gggghgnglgg t he magnetic di sk;

command his ory StSr 856 eans - st he h of "a"conmand when t he
commahd i s recé&iived then1theflqumatxhnw eed c@hﬁanmeBE¢daJ|t®e(knumﬂﬂ ont

means for Jeteeli ngoLhe. seld alLhy of 108,20, 1 Shelbved, commng gecordl ng.
CO ﬁ

the recei vet e connand IStory in the" ¢omman istory s?orage
nmeans wheraddee sednoand msgnete¢VEdﬂ<a unit for measuring the receptlon

interval of a %wcﬁleu%egf gommands 1uhase,sqtl alddy hasabeeB dgLeghad.py

t he command serialit ecti on neans; control unit r supp yi ng
to the redd/ whiet @agonttngl dsekt Heniae rea@ordmg Ut i e ancksenwr iingention.

instrygti I a n e. d gth
|ndep%§deﬁ?e &aghggégnégﬁ Sd%€6n1t e us%grEggvﬁggggaﬁgn&?ﬁéqgggﬁgﬁﬁty of
the recei wvedowbimrmndengrylet geeed IBnd her cormaddtsepifal iani @G deteetd onf

means. WHfr\f;oQﬁa‘E BRI ghgatl oy, daly dr%%qé?,eotfr apsiesref s d shard; time wth

t he nunber see I'ng operatlons re
data requiring a constant band width such as picture data

and serially wusing a plurality of tracks are transferred
25 between the magnetic disk device and an externally connected
upper device, includes a unit for: storing a history of
commands issued from the upper device (l); setting a data
length for transfer to the magnetic disk in one accessing
operation for each series based on the transfer state of each
30 series obtained by a band width required to transfer each
of the various series of serial data obtained from the
reception intervals of commands issued by the upper device, and
by the size of an area to which the data can be transferred,
and which is reserved in the buffer memory for the transfer
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and with the access unit to a magnetic disk defined as the nunber of 23 July 2003

sectors per track when a plurality of series of 35 6A mass serial data
are accessed by detecting whether or not access is perfornmed in series
according to a stored command history of the access to a plurality of
series of mass storage file on a magnetic di sk, and by actually accessing
the 5 nagnefichdiﬁhtaohnﬂa&e@eﬁndﬂuxhkﬂspdGﬂﬁﬁdatneque$we¢abyng GaNTEERG,

but based on a track u gﬁgeg ? on the t da ach series
when the st Fal 115 oF PO Feddiy o BhEl B EalhatE e N o

effici encytlcansm:lrrg)rta\md i thethlecmmhfg apfers;eelomngaepetaél mmsbézeduced.
10 Bri ef Degcrl Gﬂn is_a_block ram of the
c dl k en

[
basi c confi ura.l%ﬁ% sttﬁg ﬁgén%?? aVi ¢é ac58wafﬁb ?% nmbodi ment
of the Pr eskentcammeent |hd|3toEyGls2pehﬂmsnea:n wperahi cnnpendoe aeld tmheen two
series of mass _seri.al ,data are sjnultaneousl| ccessed_in the ne
di sk devi ctéjedccgf“ﬂ‘laﬁa to°t h%eci‘ﬁlrvsetd’err%gl nent ay(}fl%tyhe Sregerﬁf‘ﬁﬁ}gﬁ‘gﬁ oﬂf
FIG 3 shoyvamemdperat dotepesdor apdl wbesast vy sest@spbfsirasslgetihalsedata are
S|nultaneousl accessed i netlc 10 .di sk .d 'ce accor di to t he

second enbdhl e85 EERE g?@geﬁ?e AT iS6h - CEng tF ei 4+ 3hoba ¥ é*atlon

per formed vhethe wagseriesddbkmass serial data are simultaneously accessed
conventlon ments The _magneti,c di sk

inth netic disk device. n

dovi 8% nd ¢ he "AReReRREE L AerlteSetortiig 1o TS (1157 SRBEAPHRAEtoRt he
present i nventdthen ariekdescrkebed netlowd byfsref erthtd ngndgmettie atdtiackhedevice

dr awi ngs. Descrlbed f|r s the ma net| .di sk dgyvice,.accordin

embodi ment® G Fﬁ@gpreseﬁﬁ |ﬁV§ﬁF?8n%JEﬁ@ lfnls a$§?oé¥£%ia%?%%$%fm?%g od"
conflgurammmmsebstheenmg@métncchxﬁk dawbe@haaCbnﬂf@g memdﬂyalreaﬁent

enbodi nent._. d % EQ@g evice 1 |s?ues a ta access
request) 6 wﬁé@ﬁét étﬂl% ?ﬁf &5 © ah%f%?%a%ﬁﬁQ1%Q)’2 5°3fd fromthe
magneltbc di skudeviieg 8f EheleagbetmesdlskrdeW|det8 eenttoisgt hAecbnsesdace

f th d 1
{1 anon {{ PR R OFBcBER o *of R-EbAmaRG! Ao CRE-Bbber BBUFcB §106%5cY

control unift t4acas canerancais Smred benagenenhe unadnak 30 diark @b@nweg t he

conmand wh the co nd Jis rece|ved fr mthe u er devi,c control
unit 4 forggefgct?ﬁg éh er 3P RGBS ?h erlgfygg of Fﬁl % y conﬁ%rlng

t he cont entfs etothegcanhaﬂdohysb@ryommﬂagenensu@mlfrﬁmmamhupperc@ﬂmfwﬁs of
the rf(?ei ¥ggt§8g1mngat£‘@eng%};[ rJf%lrl Itngngggropgr%é %gnetltch%isk in
one accessing operation for each series based on the transfer
state of each series obtained by a band width required to
transfer each of the various series of serial data obtained
from the reception intervals of commands issued by the upper
25 device, and by the size of an area to which the data can be
transferred, and which is reserved in the buffer memory for
the transfer of the data and based on the specification
indicating an area size reserved in the buffer memory for
the data transfer, the seeking time in the accessing operation,
30 and the number of revolutions of the magnetic disk when
comparison with the command histeory is performed on each
command each time the command is received, and seriality of

a plurality of commands is detected; and accessing data
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entire magnet is disk device 8; a buffer nmenory 5 for tenporarily sto??‘HB'y2003
‘data transferred between the upper device 1 and a magnetic disk 7; a

read/ wite control section G for reading and witing data for the nagnetic
disk 7; and the 5 magnetic disk 7. Descrg bed next is the disk access nethod
used for the magnetic di sk device according to an enbodi nent of the present
i nvention. phlist skl Epbdali yeenites b Ehe m2gsbons @i nefenEreti gert eef the

pr esent mvgntlg and sho t he maggetl c disk d vice shown in FIG 1 and
the di sk alde88tiethodr J:frc?rd fRe“AEVIRE R G lfkpr actically shows the
process perfor nedcion drhe ﬁagmebuﬁaﬂi&k En\meahéhenetpnﬁf deviecendmber of

si mul t aneousl y. accesses e two seri.es S$ 15 serial data stored at

i et ont BESFEFOnSoRRet HE froihet B UPaR- Y OPLt REREGNAEFE A TTE %S, A
file (N8l hass, sefide (d9ta arf i lae (nla‘)gnet;candlﬁkfld:m(nhié. )refd)Id’BdDal‘tiy Of
themassselal J?ltagA) while a file ( rr%{ |Ie(ﬁ£ '
, and a fi P ygt Br M Parss o?c‘f%%sw §§l§‘é?| zf‘ler z?tsa B clatI‘%ac fid e
has a dat amla@ﬁl@tth:tdlé)ﬁ process by the upper device 1 at a tine using one
comand. V\hen the upper .device 1 simultaneously accesses t series of nmass

serial data, BetdEvi BeSh i erMiglel 351 FudLOGAIE cBRSEWAt Kycl®ea
command tOm@@IQ@(SlSJ: e@rdk fdeeiod 26cd heingpsso Sehé abrdaéﬁt(ﬁ\hvaﬂdlancorrmréd to
access, each file of the mass, serial data (ég The comma H(o access each of
t he 5 SBFYtifat 416R IS BRCFESEEBr &8 e HS fd *hi stotgs and
rranagerrentwmets 3datthe mnbéﬁiowl bidcdet erfm nem:fdrwttldnw seli esdfuadat:a
are being 3 ﬁccessed accordi ng ioﬁ%};e contentfs ft’ on’mandd and the
contents of'tHE FEEETVed "REARENG M RS0 P fuRf 4p?Faﬁ%IPH1?% ar® access
instructi age i mrhhac&rﬂmt &ot oafile firead/ v i m@pe@ntd@s}m;eecblcebram@ertd tais
det erm ned_t hat serl al a Qave been accessﬁg f ead/ wi ted control
section 6 COEENF LGS 5663 §he ARt 8 1 Fe CHGGRBE %yd?%rkneicﬁ% t7%ck units
accor dibng dHe amagﬁetyed dinsd raetvios:; @1 tbed maginet | codicgkl7, sddreidgmsSor
serial data (A (B).are alternat y adc%es%%d The acce(il is perforned
Th the 5 GRESIIST a&&‘c@ ST 9213 HARR A oM 1% ) MR e F e (m)
access (1)<:dn®atnidehfllslterﬁmsl)oragadmtahﬁsfstermq tH@CBSStéE:) bﬁ theofinkad (M
'andtheflle% é and .acc %% h (eg) de nd the file (
1) kg b Bl o Toevach bgh En5 1R e Fhrsed SpEPaER:

t he acceswertgaameyatdmtlb(ﬂ Wedns ffae sleekcngng)pehatlmaaneype:rﬂ‘ othed on

t he netic dis in th convetlonl the data of the sane size
onC L hEO e etetyRl ldmharlf BERRERLASIe S BoRtatde AR or R

ﬁﬁe e “Seek |ng operafi onss
Thus, the wecessahysnonpein oﬁhese@lnmm@dopesabrpnst@mdoené@sr ecthened when
Mass seri%ked%&%mﬁﬁu}he na %%HbengSk znié for measuring the reception
interval of a plurality of commands whose seriality has been
detected by the command seriality detection means; and a
25 control unit for supplying to the read/write control section
a read instruction and a write instruction for the data on
the magnetic disk based on the data length independent of
the commands from the upper device, when the seriality of
the received command 1is detected by the command seriality
30 detection means.
With the configuration, data can be transferred in a
short time with the number of seeking operations reduced,
and with the access unit to a magnetic disk defined as the

number of sectors per track when a plurality of series of
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accessed. As a result, the processing tine required to reserve a data?23July 2003
transfer area on the buffer nmenory 5 in transferring nass serial data can
be shortened, and the bandw dth required by 20 the upper device 1 can be
reserved without |Iowering the data trangier efficiency between the nmagnetic
disk 7 and the buffer nenory 5. (Second Enbodinent) FIG 3 shows a Second
Enbodi nent mafksst hee pifsedatanvend | aicedSeandhshavsetbengugnaidedi 8k det ce
shown in FIG 1 and the gisk ccess net hod useg.for the device. FIG 1
practical | §°5fidfs thePpr %ré%eft pEP f GEAEAS ot FHE TGN ELT ¢ 2 di 0 TR et
upper devi eestosynukt aReoHstysaceesseslthelivw seriesiaf smsasersadrLad a
stored at ngferent ositions .in the magnetic q}sk 30 7 .of the magnetic

di sk devi c&18® A7 |1RAQHRYLG disky ppfePY pjetually |AECENINE SR8 a file (m+l
} formparihnaghethe MESK Sest albadata D) thbi l@ats fiLkRgER- I)équenthdd ebyn)a a
file (n)', and a fi]le (n+l) formpart of the mass serial data ( :
Each file R8%M& %dat 8uFeRGeR%t & pYB%%%suﬁﬁttngﬁﬁgé?gdSViéﬁ“ﬁ S22 455
usi ng onfe soavands Whe:rhl ; tb@rwﬁpem@l@vitge _Jss‘iii?ﬂi?:@zneimstlljea%Q@&éQStQW@f
series of mass serial data, the upper device ternate i ssues on a
constant cyeF &% commdtid tEh%céé§g e i %ﬁEEQi§nﬁﬁésc%%rP8I HHRELVER)
and a com@ih tthaeaessreaghsteken§f opdrea tirss seduakddata (B). The command

to access each of the mass serial data (A) and (B) is stored in the command
hi st ory’ managenent unit §22£§lfﬁéfééﬁﬁiéﬂ—%gLiﬁﬁlﬁﬁﬂﬁiﬁﬁhes that two series

of data are being accessed according to the contents of the command and the
contents of the received conmand. Wen it is determned that serial data
have been accessed, the control unit 4 defines the data |l ength transferred
in one accessing operation on each 15 series on the magnetic disk 7 as two
tracks according to : the band wi dth necessary to transfer each series of
data obtai ned by neasuring the command reception interval for each series ,
the data transfer area size for each series in the buffer nmenory 5; and the
specification relating to the data transfer. 20 stored in the nmagnetic disk
device 8 (the size of the area reserved in the buffer nenory 5 for data '
transfer, the seek tinme, and the nunber of revolutions), and transmts an
instruction to access the magnetic disk 7 to the read/wite control section
6. 25 The read/wite control section 6 accesses the magnetic disk 7 in two
track units according to a received instruction. On the nmagnetic disk 7,
the mass serial data (A) and (B) are alternately accessed. The access is
performed in the order of access ( 0 ) fromthe file (m1) ' to the file
(mtl ) , and access 30 (1) fromthe file (n-1)' to the file (nl). The
seeking operations (1) through (3) are perforned between the accessing
operations. Wiile five seeking operations are perforned on the magnetic
disk 7 in the conventional system the data of the



same size on the magnetic disk 7 can be accessed in the three seeking23July 2003
operations. Furthernore, each of the seeking operations (1) and (3) in the
t hree seeking operations can be perfornmed as a one-track seeking operation
in which the 5 seeking operation can be-cénpleted in a time nuch shorter
the entire seek time taken for the seeking operation ( 2 ) in which a
plurality of tracks are sought. As described above, the necessary nunber of
seeki ng operatio n,a; plunal i ks .C be _reduce en 1
serial data on tﬁgcoﬁaéné iééb?illés%<1¥7£|%5é§§e§§egﬂgy%§§§g§§°ﬂg\{s‘%Fggiéfl %gta
in the mgnéthe migletZiphlssicaléyitce aercicasiiomngthe mageeathicd hskt 7o0f Asha
result, the processing time required to reserve a data transfer area on the
buf f er mam)lpgj%ei‘rh t Ps'?%"r??hg mass | S serial data can be shortened, and
the bandw dth reguGred Hyowbeanppperdeviare pecfdrhed agrivadioddolés of
| ower i n%et he data transfter efficienc betweer1 t he magnetic disk 7 and the
buf fer menof 5. S€X28L 3472 AHR SPZ“‘%:KENDEB“@LM S Ce S 2edubhdtlie MAFE R ce
(8) for readiisg apdivei 4¢0grdahad ob ¥RE PUSSRi ERGD A mént O FBRiHOPABsent
accessing a.magnetic disk 5 (7) 'used as a storage nedium characterized in
t hat when alBI"%lnéElliot“;i of series of nmass serial data requiring a constant
band wi dth such gsgpi staisyslaim KPEraehiod perisd Pded Phenaliey sy dAES
are transferred at the plurality of seriesto and from an upper device (1)
ext ernal | y B3fifietteHrlPal? @fe pdgheitanapyrlyearcegsyd iméheeiagaetic
conpri ges: i R r
devi ce (@1) d‘%@%‘g{ﬁ%ﬁ%ﬁ“?ﬂ %gl)éngéﬁgtl C gg%kd%%lﬁfgo%f gggtéabﬁg\%?ﬁg a
data | engt -PEPRESERAted@NEy a nunber of sectors requested by a command from
the upper devicer{d) Mg 0mAdROh bR bBS SATHE dohLA! £k berlel! gimed
on each command each tine the cormand I's received, and seriality of a
plurality dtasg geridhddats d@dteecibuylhateascolsyi AgCess athgiettlzedi sk(7) in
track unit i Qi l.est e il to the magnetic disk (7) as
a nunber o%@g‘égﬁﬁémﬁgg @g§§%ttlt%fa% %natéﬁg'@r%gneti c disk (7).

15 Embodiments

The magnetic disk device and the disk access method
according to the first embodiment of the present invention
are described below by referring to the attached drawings.

Described first is the magnetic disk device according

20 to an embodiment of the present invention.

FIG. 1 is a block diagram of the configuration of the
magnetic disk device according to the present embodiment. In
FIG. 1, an upper device 1 issues a command (data access
request) to a magnetic disk device 8, and transfers data to

25 and from the magnetic disk device 8.

The magnetic disk device 8 controls the interface of the
upper device 1, and comprises: an host interface unit 2 for
transmitting the reception of a command from the upper device
1 to a control unit 4; a command history management unit 3

30 for storing the command when the command is received from the
upper device 1; a control unit 4 for detecting whether or not
the seriality of the data by comparing the contents of the
command history management unit 3 with the contents of the

received command, and controlling the operations of the



25 2. A magnetic disk device (8) for reading and witing data of vari dfdJuly 2003
pi eces of information by accessing a nmagnetic disk (7) used as a storage

medi um t hrough a buffer nenory (5), characterized in that when a plurality

of series of mass serial data requiring 30 @ constant band wi dth such as
picture data and serially using a plurality of tracks are transferred at

the plurality of series to and from an upper device (1) externally

connected to _the nmagnetic di sk,device (.8), the device conprises: .35 23
Soeoh0s 15emiiE HFbhEstS i LEK ERae @ i bE S BB R SniRe unger
device (1); seligordmiptacbenaiyhalon transt efréa Bdevorgneld epeesliericsd
in one acces |ggﬂogerat| on for each _series based on a transfer state of

b n

each series dMBP L hARIAWS Hit 1 i r 8qERREd “id 4G ST O bREF 0O & £8ds

series of serkedldighdf Bt @riadi fd 0Ma 8al ¢6ePHNN nddfevat aisgonrmAady tgaved
by an upper device (1) and by a size of an area to which the data 10 can be
transf er Ped, "@8A8ekiCcIH+8Kr dservsd in the buffer memory (5) for transfer of

the data, and basgdsepidapegbktcati @hd NiNalddPeds AECROY 48eHCEBEVEHe N
the buffer nmenory for the data transfer, the seeking tinme in _an accessing

operation, dJRAJBRCHERLBLSH depiglarrensding he amgRbodimankof Hhe pEesens
compari son W fhahR¢snommend history is performed on each command each time
the command I's received, and seriality of a plurality of commands is

det ect ed; an(OF&rsbsEmipditmenghysically in series on the magnetic disk (7)

when eagh series @fq 9?‘ gh'fo%é %aﬁgi‘é‘crﬁﬂla581h%t”8ﬁﬂé}{é gfr%%e%tsfnééatiorig; A
magneti ¢ di sk device (8 or reading and witing data various pieces’ of
i nf or mat i on &yd aghewsi fignen magnetiic diisk (dBvisedshewn $nhoFage headirhhe
characteri zeg, LSLNgQ: f - foL-stori ur al

pi eces of dglaggeafgér%%%aﬁ%ho@%e%?%né‘?%r?@%ocﬁ%vggg'f r%:r[nééni L%%e&ld%a\a/jilc%
(1) accordi mhaws & lcenpand 65 et Hyrinkd appthedwagoet(it) déskeV nalhey the

comnected Ll BANELLS 4 g YRGB LAY 1Bk BRI bES AEUE AR A (O
hi st or y1 5t osageiakedat d 8)t doed sttodidd exrdritsposyitdiors comiemolaghehichidsk
command is necel v MHTAde; SPESs IR SRd 4.

A file (m-1)', a file (m), a file (m)', and a file (m+1)
form part of the mass serial data (A) while a file (n-1)',
a file (n), a file (n)', and a file (n+l) form part of the

20 massserial data (B). Eachfilehas adatalengthtobeprocess
by the upper device 1 at a time using one command.

When the upper device 1 simultaneously accesses two
series of mass serial data, the upper device 1 alternately
issues on a constant cycle a command to access each file of

25 the mass serial data (A) and a command to access each file
of the mass serial data (B).

The command to access each of the mass serial data (A)
and (B) is stored in the command history management unit 3.
The control unit 4 determines that two series of data are being

30 accessed according to the contents of the command and the
contents of the received command. The control unit 4
transmits an access instruction in track units to the
read/write control section 6 when it is determined that serial

data have been accessed. The read/write control section 6



35 23 July 2003 14 conmand seriality detection means for detecting 23July2003
seriality of the received conmand according to the received command and the
command history in the conmand hi story storage neans (3) when the comand

is received; 5 neans for nmeasuring a receptgiQn interval of a plurality of
commands whose seriality has been detected by the command seriality

detection neans; and a control unit (4) for supplying to the read/wite
control section (6) a read instruction and a wite instruction 10 for data

on the magneffESRsHS (7)epBsE@ s ca Wetta 1 ehlyt W PRYepOAdENE C6P LiHd T diftrethd

fromthe uppeecdavies® {Akcreendme seriality of the received command is
detected by the command seriality detection neans. 15 9. A disk access

met hod used for aoﬁabhétlif\@,gaﬁé'-lécdévﬁckeu8yhﬁomaﬁéaélﬁﬁgaén‘éla\?\ﬁi|&A h@ rht(B Jof
various pi ecgsg0h l"d"gxor‘ié@é'lgd al&\ée%%ceec?s' & 5“?8@% ﬁsd'é%lﬂrfgz)mwe agna

storage nedium characteriz that when” a urality series of mass
serial déata ¢I§é@tr¢ﬁgFCZ@eaSc(@)sﬂ:@nthbaﬁ‘ajlw(dm-hl SU(ﬁnth§hplf;xl¢deat acapds

serially USIQQ ac Bl il idy of ﬁ}é\l“ ?%;1 thtea’Pi ataé«?gsgl gﬁ?h'ne:‘oyt?xf

series to an romthe upper er na hnec edt
magneti c di skilevime' (8;0;1 the frialao(dnﬁborpraaésachesst eps twf thesfitlering'a

I Story of, SHFTE FITICT am MR Rl ofo LN sSHEPPLISCRESRER 19, e

sectors requase epleb;foa:noaﬂnmdwéeorrtmiee aq:cpessdagl O@e(rh)tl\dmn conpari son

Sormand-} s r ecel YLt L4k FRIRLP DI OReBAG AT YA EF BSHFRRRSd: Bhdshect edt

and 35 accessiqmethe dagmet7i dndihk Eohviehticwklusyssehy théidabg af the

smal | est accesse usnnlztetoon ttr}xe maggnneét-l_fc dc{fé(k( /) aanS bae glcjzrcr:te)assed %13{ gH'ey 2003
seeking operations.

Thus, the necessary number of seeking operations can be

15 reduced when mass serial data on the magnetic disk 7 is
accessed.

As a result, the processing time required to reserve a
data transfer area on the buffer memory S in transferring mass
serial data can be shortened, and the bandwidth required by

20 the upper device 1 can be reserved without lowering the data
transfer efficiency between the magnetic disk 7 and the buffer
memory 5.

(Second Embodiment)

FIG. 3 shows a Second Embodiment of the present invention,

25 and shows the magnetic disk device shown in FIG. 1 and the
disk access method used for the device. FIG. 1 practically
shows the process performed on the magnetic disk 7 when the
upper device 1 simultaneously accesses the two series of mass
serial data stored at different positions in themagnetic disk

30 7 of the magnetic disk device 8.

A file (m-1)', a file (m), a file (m)', and a file (m+1)
form part of the mass serial data (A) while a file (n-1)°',
a file (n), a file (n)', and a file (n+1) form part of the



15 of sectors per target track on the magnetic disk (7). 5. A disc ac@édgyly2003
met hod used for a magnetic di sk device (8) for reading and witing data of
various pieces of information 5 by accessing a nmagnetic disk (7) used as a
storage nmedium through a buffer nmenory {5)9 <haracterized in that when a
plurality of series of mass serial data requiring a constant band w dth

such as picture data and serially using a plurality of tracks are

transferred e pl it f 10.series . to d t er _device (1
external |y cxgérl%%geergl%%’tahte&/ﬁgéhet}?%&bﬁéae&%?c%ed%g%@?ﬁgt#&o (E))& RoRpY? e?s
the steps ofbystbei ngparhidéviye of sonBndsel asdery foen anmmaper. devi ce
(1); 15 setting data | ength for, transfer to the magnetic disk (7) .,in one
accessi ng oper at 38}189 gfrhga RP&Er FEY i55sdd sdﬁnﬁf??ﬁﬁggéﬁyst%?céeﬁgéaéﬁ’o
series obtaiswdidy afbaadswiséiianeqaithgdthe st edeeaek of avard st SEYI €S
of seri a% data obtained froma reception interval of 20 commands | ssued by

the upper déFATHLT 190 & fPRFLANEi SECHE ArrAMBARHotRNRER Gt Gffth thhe Rt

transferredtmndnadd chiet s anes@arwed anahie abebhfa i@ mes ya teksioeddmnsigs of
the data, and based on a specification indicating an area size reserved in
the buffer Réndrie fRRSEnhEedaad dadifsfldl) - a seeking tine 25 in the accessing

operation, and arRMBemnnd eMPldHld&ts Qcﬂ*@f@%%&%%é%i@?da‘@'@"ﬂ)
conparison with the command history is perforned on each command each tine

the commandaPg l&deilded tauirr siey itdle Fomarng BILFEATY ynanagemedtdanis 3.
det ect edy a@ﬂe?»@oﬁeesigﬁggtd@h@t%ﬁhg@' {¥at w&gbﬁéyotfh&aesg}e(% ;))c‘eiqi@k

(7) when each series o ata Is transferred to the magnetic di

. AY5. An. A3. AFCAS SRR MECArdingAtAa ApeAcomYEFs /o Sogzhe qommapd and the
OPR{ ~ytoi d ] ch a] lical: ca : ]ca
] ca] ca] ca] Eé%%]%]gg]gcﬁg] gg cgg%%@f%k%&ch! ﬁﬂ?x?;%& )8?%3?83 i%ggghgia
3>3v33J55555e7 &rds'dattuoja v &) heel cadced safical bearordjuah| ealtat cdpfahes] cal
cal c”a]ca] c ] ] L el
- z>w94@m€%%§%@ﬁ%ﬂﬁﬁm{%ﬁ%ggﬁc{% ?@%}Cpgeaﬁ%éaé %%]Ocnafgg]hca] C
a] ca] cdpca)zarigrcanctieaizahenical sl Japeat wa] tupckpcarcakedrenjtos] thkcal ¢
a] ca! OOOPP A AR O A DN ol "al [ i [ C calc
a] ca] ca] ca] cai ?%é%%%%gfggﬁ%ggf%%fg}acﬁé %e{]}e)(%;?gg?%g]ac%gg}gg caJc
a] ca] ca] calky & a § @ 23§0vBe(Jommisd Egdep 1o h s DRV AL- fpsHagodliRer)es,
Y, 10%n the data transfer area size for each series in the buffer
memory 5; and the specification relating to the data transfer
20 stored in the magnetic disk device 8 (the size of the area
reserved in the buffer memory 5 for data transfer, the seek
time, and the number of revolutions), and transmits an

instruction to access the magnetic disk 7 to the read/write

control section 6.
25 The read/write control section 6 accesses the magnetic
disk 7 in two track units according to a received instruction.
On the magnetic disk 7, the mass serial data (A) and (B) are
alternately accessed. The access is performed in the order
of access (0) fromthe file (m-1)' to the file (m+1), and access
30 (1) from the file (n-1)' to the file (n+l). The seeking
operations (1) through (3) are performed between the
accessing operations.
While five seeking operations are performed on the

magnetic disk 7 in the conventional system, the data of the
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' () - 0! FYd 0%as&mE) sO.'z’éF%O%t&né)gﬂ@'t(iE"/diQ%& (7)e¢€)1K be accessed in the three
9100/&' ()-Br &Vr oP1! F9A.09 () - OLFoa.0%;

& () - 0! Fos 09 <MD HB4 B 16’)“ OIF/&!E@% %mbe?:O/&%%h(?fthe PEESHEE: () - 1
s10%& () - (105/[&E(r)a‘t13&1510(1 and (3) in the three seeking operations can
103f 810%& ()-'tF‘V«iO%\A&' -OV—WU3~ =1~ &Y% ()-1!] &%_O%r&,%) 11| Q0% (&
() - 11| 894 0%E (PEFHL /es?-‘()a 19°€Z5EB9E () 9 OPSER tiap gy which 't

épf(ya)&' ():5! 80608k B o bpLIEHWR ¥l nd! é&&{%@%%e@ iA'd YHRAMLUhSE hdribhéffeYec
11 TFod09% X1 YR 5T el RESKobEmE) taben g Yo sRRkENG OPEFARIGN (2) in which

a plurality of tracks are sought.
As described above, the necessary number of seeking
operations on a plurality of tracks can be reduced when mass
10 serial data on the magnetic disk 7 is accessed by accessing
series of data in the magnetic disk 7 physically in series
on the magnetic disk 7.
As a result, the processing time required to reserve a
data transfer area on the buffexr memory 5 in transferring mass
15 serial data can be shortened, and the bandwidth required by
the upper device 1 can be reserved without lowering the data
transfer efficiency between the magnetic disk 7 and the bhuffer

memory 5.
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FOL0Y& ()-.! FOL0%& ()-.t &' ' R(F)~)))zX9. =
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ol Ya0% { & () - 004 1Aaldilel3 = k@'t klsk c %A QFAIURS f ) rebldi il QULUK'r( k1 Ao 185k 4
U ()-(109% U () - 10 10 10Fy8 10%& ()-3738393: 3; 3>3v33bC 10!t!1y, " 10%
h& ()-fF109 h&F}oEa 093 RREE) OF 16%REMEFLC 0Py @CcCessing a magretic disk

5 (7) used as a storage medium, characterized in that
when a plurality of series of mass serial data requiring
a constant band width such as picture data and serially using
a plurality of tracks are transferred at the plurality of
series to and from an upper device (1) externally connected
10 to the magnetic disk device (8),
the device comprises:
means for
storing a history of commands issued from the upper
device (1};
15 stopping access to the magnetic disk (7) for data having
a data length represented by a number of sectors requested
by a command from the upper device (1) when comparison with
the command history is performed on each command each time
the command 1s received, and seriality of a plurality of
20 commands is detected; and
accessing the magnetic disk(7) in track units by défining
a smallest access unit to the magnetic disk (7) as a number

of sectors per target track on the magnetic disk (7).

25 2. A magnetic disk device (8) for reading and writing data
of various pieces of information by accessing a magnetic disk
(7) used as a storage medium through a buffer memory (5),
characterized in that
when a plurality of series of mass serial data requiring
30 a constant band width such as picture data and serially using
a plurality of tracks are transferred at the plurality of
series to and from an upper device (1) externally connected
to the magnetic disk device (8),
the device comprises:

35
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[, A%MO0%}I& ()-"!, AUO ()-"![, AUOW ()-'!, ABUOY ()-'!e, AUOW ()
_'!,anagw&j()_sgpﬁgwq0@¥nggggw&pﬁ7cgmm9nds issued from the upper

| 109BBE () wbkt 10988 () -! 109B& ()-s| 109B& () - (109B& ()- 10}} 10}}

10} } . BeC) DDDXEEz X6X Y7 1!![@ﬁlO%BB&f(%-!@ﬁlO%BB&T()-flO%B&f()-!yyI .
$109BB& ()-!y $169BB&19) 2! 83tg16%BEEN ( FoEEEFGBEARRBHCH TP IMas IOBE 1988«

1088!‘?5%1Q%BB&}{)b§é %@&g@ssing operation for each series based on a
transfer state of each series obtained by a band width
required to transfer each of various series of serial data
obtained from a reception interval of commands issued by an
upper device (1) and by a size of an area to which the data
10 can be transferred, and which is reserved in the buffer memory
(5) for transfer of the data, and based on a specification
indicating an area size reserved in the buffer memory for
the data transfer, the seeking time in an accessing operation,
and a number of revolutions of the magnetic disk (7), when
15 comparison with the command history is performed on each
command each time the command is received, and seriality of
a plurality of commands is detected; and
accessing data physically in series on the magnetic disk

(7) when each series of data is transferred to the magnetic

20 disk (7).

3. A magnetic disk device (8) for reading and writing data
of various pieces of information by accessing a magnetic disk
(7) used as a storage medium, characterized by comprising:
25 a buffer memory (5) for storing plural pieces of data
per command to be transferred to and from an upper device
(1) according to a command issued by the upper device (1)
externally connected to the magnetic disk device (8);
a read/write control section (6) for reading and writing
30 data from and to the magnetic disk (7):
command history storage means (3) for storing a history

of a command when the command is received from the upper device

(1):

35
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(3) when the command 1s rec
5 means for measuring a reception interval of a plurality
of commands whose seriality has been detected by the command
seriality detection means; and
a control unit (4) for supplying to the read/write
control section (6) a read instruction and a write instruction
10 for data on the magnetic disk (7) based on a data length
independent of the command from the upper device (1), when

the seriality of the received command 1is detected by the

command seriality detection means.

15 4, A disk access method used for a magnetic disk device (8)
for reading and writing data of various pieces of information
by accessing a magnetic disk (7) used as a storage medium,
characterized in that

when a plurality of series of mass serial data requiring

20 a constant band width such as picture data and serially using
a plurality of tracks are transferred at the plurality of
series to and from the upper device (1) externally connected
to the magnetic disk device (8),

the method comprises the steps of:
25 storing a history of commands issued from an upper device

(1) 7
stopping access to the magnetic disk (7) for data having
a data length represented by a number of sectors requested
by a command from the upper device (1) when comparison with
30 the command history is performed on each command each time

the command 1is received, and seriality of a plurality of

commands is detected; and

35 accessing the magnetic disk(7) in track units by defining

a smallest access unit to the magnetic disk (7) as a number
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15 setting a data length for transfer to the magnetic disk
(7) in one accessing operation for each series based on a
transfer state of each series
obtained by a band width required to transfer each of wvarious
series of serial data obtained from a reception interval of
20 commands issued by the upper device (1), and by a size of
' an area to which the data can be transferred, and which 1is
reserved in the buffer memory (5) for transfer of the data,
and based on a specification indicating an area size reserved
in the buffer memory for the data transfer, a seeking time
25 in the accessing operation, and a number of revolutions of
the magnetic disk (7), when comparison with the command
history is performed on each command each time the command 1is
received, and seriality of a plurality of commands is detected;
and
30 accessing data physically in series on the magnetic disk

(7) when each series of data is transferred to the magnetic

disk (7).



