. 5 pge3egd6TCE&&NNNnnnnnnnnnn *166166* 1 *G00001 MAGNETI C DI SK DEVI CE AND DI SK

ACCESS METHOD THEREFOR Fi el d of the Invention The presﬁm,’mwmmm"m”m rel ates
to a magnetic di sk device known as a nass storage devi ghetic
disk as a 5 storage nedium and to a di sk access nethod theggdsor .
Background of the Invention Conventionaliy,. in a conpute

controlling and nmanagi ng of fi ce automati on appliances, i [m’ﬂmnmmlm@m&hl nes
and tools, etc. , a mass storage device having a | arger capamm%l as
been required_as.a siorage device for storing a |arger vol um&®8f”

i nformation d&ts e preak eBEYACEAAND DIIK QGGESS METHAR THEREFORg the
requi rements, a magnetic di skpgevigce fusd G nC disk as a storage
mediumis w dely used. The basic operations of the above, desc¢ribed magnetic
di sk 15 device BY §945° 1D UG N R P 1t Weht RASNRRGReEFERIRRR1EEYI ce
and an uppeinskeri 88 axmaisaldto egbedcbous Mifgmaonagnetdicsid deyi g8 are:
interpreting a command .i ssued by the upper devicCe; having a head seek an
optionaP trERERECAMREGHET A KO | & dheKnBgResFcmetirdddiedee R ording to
the 20 command; and readi ngg%ﬂmﬁangfd@gg ravaRd ibmhom t he nmagnetic di sk
based on the data | ength (nunber of sectors) requested by the_upper device.
Descri bed bel owGRNMYEREIARRALY /t He aopeRRBEEHS Tt e & odhevBtyedddingeand
conventiongha iRGDRYI 6£¢isle HatbaRtizh BpE1 hihaWs it oper &1 i Rich ohekhe
conventional magnefic disk device. That 'i's, FIG 4 shows the process
performed AN@ teedifet BECi sk M@sens tprappaleias bavinma Langeytypacityses
two sefpes seblal {ad Qc i 5+ i i n

magnet 1o dike ot Ber CIR RS YA Y S TR G PAS @ pPer (¢

(m ' and ¥9lvee @i informadrinpdatacto hespreeeFapddat As (3Nrassastoragen-1 )
afile ( [ fd ( r : esLak ~data (

B) , and (rg%‘t’]ﬁ?iél ggﬁg'%)fxl.ﬁ%k%erﬁg% Jéftbt‘\%%]?% 'ﬁlg‘%‘#’?%tﬁﬁ%ﬁp‘?%@%g&d by

an upper dei§tBJusi RGINRLichrihell.as a gtoyags meddyperisdavidelyncesedes a

pi ece of mass SGfﬂébfa:lﬁtgop%%aitio%‘:ﬁgthxre%’%&%éé dte%dd:z.tsdﬁ‘d RagHamE,4 9

sequential ly access wever, e upper vi ce si“mul taneously

accessébd tvi@eviepewhen aufileeisatramsfierrfd bppeeedetheanggnetécndisky

i ssues a cqﬁrgﬁ t i f Ri t , comand

to access eac E?FI gngfccaqrrg?ﬁée?i%%J’gggae?g%]%gﬁgéyglgr?gﬁé%%cfrégnghé

(bandwi dt h)magnethics disde davtie arggreet | integhrefeing ca i eowrpndt ssshedcbyt ent s

of a comma i GO j i i d . S etic

i sk for daaendopes Bevigei MEYYAd 3 PERT ke, FopiBReT Erack B2

di sk, the maagnegdicaldigdt an Aheamhagnet mstiskrdevicatace®yrding &bt heat el y

accessgg. Fi e i | f ' icl )

fhe Tire n?l?ﬁﬁsg%c%éé?%%@-5*?&&@-?%98‘?%%%’f 108 Lo BpREGRRL

file ( n) digy hasedsop Bhe da_}:at hepgithe(om_nme)f of %%Q‘é@ﬁ@ geyuesged t he

file (n+l) _@ﬁ%eﬁ?ge@ .dg‘pﬁéel s, five seeking operations (1) through (5)
ssing the

are perforned in accCes files . However, since an upper device
cannot recogni zePeaeribeghyel euwidrl hageriavty bheope it onhofHeheragoaa c
disk in {heqglayqyles M LOONSR! hatalet RORAIIC dlntedlevice, most
accessing operations on the fiTes forning mass serial data term nate before
the tr@8 can beF&EGapt sthsivws $hegbperamapnisse f wiwncanvepidonddymagnetic

si mul t aneougl 2 plur akiky of fd rlg%% rJ ﬂ@é

descri bed aggéé(?&:éﬁj’t%%g ng‘g?%éct #g’d#g[ﬁ'dgvﬁlﬁ%é ZC\?‘géﬁfpl nt essg)aelsl?o ercg dtarﬁere
i s an extrefdng§gneghicpdabibvhényan wppahdeydice £omndhrngos stlar gecesses on
one and the . ek a S i3 £ i f
data on tho TeaeRrieonor tadh Stxin PERTAFUGaREARR dif feter EBbelithe |
when accessinotheharagmgricf dliigki devdrag nat ed, and then a seeki ng operation
to acc anot heg pi f cserjal datasi g;pariprmed. fAfter Accessqng
the ot %Z)? mass sc&api glei%gfaga’, rgta?\%?r%ghgt |12 di %kféggi gg)s'egksfltl_tﬁe (gﬁevie(%ﬁs
track, and actdieenth' rfomn parg dfiteass sefrd.alrdaka (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.



Suhstitute Sheet - 26 Mar 2002 3 Therefore, there has been the probl emthat
the times of seeking operations per unit data access increase, and
deteriorate the data transfer efficiency. The present invention has been
devel oped to solve the 5 above descri bed conventional problem and provides
a magnetic di sk device and a disk acces2 method for the magnetic disk
device to obtain the bandw dth required by an upper device w thout
deteriorating the data transfer efficiency between a magnetic di sk and

buffer menory eygni £n%p?he;£r ?leirﬁ%e.oa(c<§§§.§8§ algi(gcé'%%sm§§§i§édrg§1 J3E

accessed. Disclosure of nvention A nmagnetic disk I's used as a stdrage
medi um i n tie LveR@ees sady sknldetiocks aged domgrargd ttee spaasaftid hle aicdcms.s The

magnetic dislq deVl eRsassamAfie fRINBHLG Uskicbeadhuanddoutifes data

of various pieces I nformati on en a plurality series of nass
serial dat @ageggses ngwa senseanbfbawrdshisithialicHads pitherepparadavdce
serially usj it f_t S e 4 | i t.y .of
eri o5 Bet adare FREtULE fatet p oM TR ACPLRbRAEH G114 BT Mk Bt Yiper
20 devi ce, datead utes, aanchia ¢ammasdotongctlesshiestan yf bl ecodmmads isexued from
t he upper Vi ce, . SLoppi ccess to ic disk for data having
the data Igﬁ%ﬁ% f%brégegt an%ggpﬁecsrfﬁbeer(%ggggg%oﬁ@ Tequested by a command
fromthe upper davitde smoersd hetloomueagnsbncwitils k kbecboeand teirprats ithae25
each tinme.a, co i.s received, and

performed q 0 n d . th
seriality o ofﬁ%ﬁg&pﬁ ur afd'f)wa&d ES%H&?%B&FSW}%}A and raeccceelsvs?(ﬁg ANk
magnet 18 diakcessés agakmagnesiby ddefk niowy ddeashaiiasy acreqaestied datahe
magneti ¢ disk. as,the_ numher of ctors r. tar.get track on the netic
di sk, 30 | LERARRT orFlar egn 80 Ehg BRopBYic.§idk W NaRS Rt At 8 Ghe
di sk access(aptimod tle mies wgneal cddiak (Bgviaxe arroethagely fabe gysesent
i nventi on. ET di sk access Et hod for

he Egg\eti ¢ . di zk evi ce accesses the
magnet i ¢ di'sk©F éHfs 357§ SRAL L8 e LTHCL &% §BE fitdGedMdrPY AT HRT i O rand,
when I35 deibeibisiié Ye 'Sbgeacceaﬁb(\/hzl'ZQgﬁﬁafplﬁr ahi)tyyoe{ccez'se(sz pf du‘r’e@s
serial data_requjripg. a constan nd_w su i.cture data an
seri al Fg ugﬁ:hggal Ib} ur iatcif%ﬁfs&adl:ﬁs the ?‘%\ﬁsf@?'?l;}d%é‘t AGEEDT k) 1 3P
series betvelea fheenpgreti dydiadicedayi C) andrisat eisgr Mailvey seakénged upper 5
device, includes, the steps of : storing the histor f.commands. .i ssyed from
t he upper G%Q/?E@,tlgf‘ﬁpﬁ&ﬁgtg‘ﬁguﬁi‘ce(é) t{FEhBE é‘r?é%l?cg P sREFSE St Vi ng
the data | efglbstepresented by the nunber of sectors requested by a command

fromthe upper vi ce when,the conparison with the co nd history.is 10
performed on eadlP¥OHHand® tACH APMEPRE AR EsC é‘é’@rx{jﬁ&fc%ﬂﬂlmethe

seri al 20y ophybecalphvr&higemeit 6oMREdtats setttite alagaediacaeski by tine
magnetic disk in track #%itsb defining the s Ileét Ecgess unit to the
ﬁe t$42

magnetic di 3ROYE HRECAIRGS ComvEittrRabePagREfHC SVAHTE et i ¢

di sk. accessing operations on the 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.



+ 15 Wth the configuration and the nmethod, the tines of seeking operations
can be reduced when nass serial data is accessed on a magnetic di sk.
Furthernore, a magnetic disk is used as a storage nmediumin the nagnetic

di sk device according to the present invention. Th net k¢, di devi ce
accesses the magnetic di sk through a huffer nem%@?t'ﬁugea%@&éﬁgbmqtzégzdata
of various pieces of information and, en a plurality of series of nass
serial data raquitldgen ¢ABSLARL DA G SUGN A5 PUAL UEfe 02kA-aNds
serially using a p uraflity of tracks are transferred 25 between the

magnet i ¢ THedNdevi AR tRTd 0§ exdssr nallt it cofaket edcapper dagireasei nclaides a
unit for:gstQnicdged Bhet @4¥a of r LUFEBNAS £l SSULL, from the upper device (1);
setting a data length for transfer to the nmagnetic disk in one accessing
operation for T8&chPLRISHs BAZRHL LN t Ré St rkeRT efe¥ehrredf t@achoBOR séhees

obt ai ged R hand Widih JeQunkednb® LraBste! gash QbviResvarilisiesli es of
serial data obtained fromthe reception intervals of commands issued by the
upper devicX @R Ey BRE i z@ldf aRcafearcéhefli diPr hehelafmadeahripe disk
transferreds; @ndeyhicphali g raser ¥ s udihe-byhf Lq megoran f apothe ddvansf er 35
Substitute Sheet - 26 Mar 2002 5 of the data and based on tﬁe speci fication
i ndi cat i @R Udr §5L8F 20T RbERT VA id7tehETBOFfRF ST AP IO PeREeqAt a
transfer,a theyneeeki Bgski BR41 Put e AGRTS BYcAPEFALI PNy raNnd: ¢ her R of
revol utions of the magnetic di sk, when conparison wth 5 the comuand

hi st 8Py i FésPorREdadndRER Ao MARFFSE4ch time the command is received, and
seriality of a plurality objisemyands d tdet eetredtiand accessing data
physically in _series on the magnetic di sk when each series of data is
transferred t& tRaIREGHet it 5K sk 18°%Ur BhRer AorE: O R Jraghett tndi ¥k it$eused
as a stomagmamad Wskn dda @i Skecaceesg wet kad fdfeskhe mMagRatiendi skndevi ce
according to the present, invention. The di sk access nethod accesses the
magnet i ¢ HEE T oBGPK a BIFFEr IS r BAUs "AHG SN Pt &5 St a¥ 879V aGus

pi eces ofwiided mabtan &ndvawhieds 1S Bedqdaur alfi t yn O rsdiiods ahdpassheer aal
data requirfi nq1,a confstant. band_wi dt h such gs picture data and serially
using a PRy ot 1Tk aPt PRERSPEFFBY FEERedt WHE LB gRet T Fiddk

devi ce anshran wedwr raldny agomiectuied dpper afeévseeialneluwdhasy tdhep 8imws tof
storing a history of commands issued from an upper device; .20 setting a
dat a Ieng‘flﬂ ?B?CI%/sr afi&f eFrf‘BSf?\]ér?igﬁEt it edipglklrlgﬁlgﬁeogccseesrslieﬁg%o J&t°4t on
for each ey i maghasied aiistkhedéviansf endstat eegteeaghl gerbasecobedi nggelry a
band wi dt L S8 ui riergcltu% tr aansagrte%ch. ofS %chenvart%ou%iss%ri es Oq_j Csoeriaerllld dat a
obt ained Trom t'he récepti on MAter ¥3F 5 8F°td n

e . ory mrm S
§ i's8G8d by t he"upper 25
devi ce, ambumd t heosi zdeof uppear davi coe whi chtoheimdat ahearmdie ssr ahsf ethreed,
(gfedt he data and

and which |s r.eser en. .t r r r r r
based onqﬁé“estgeccid}{lggaklggng‘?%%iqgaﬁn g g% é?tég ]S%Q(gtﬁr ergeg%{?%&nl n the buffer
menory f dry tthe datmber arfsfserctotrhe reqeks ped thyrea | portrrendacltegs i tige oppgreat | on,

the cormmitl ot G o e f S Aba a° back cammang e e TR B v 1o
r ecei2ved, paarftb ryed aini egcbf comping aaahy téfmecanmemmznd st detegetiogd, and
acceSSin9n99t@h§53eriality 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
35



- Substitute Sheet - 26 Mar 2002 6 physically in series on the magnetic disk
when each series of data is transferred to the magnetic disk. Wth the
configuration and the method, the nunber of seeking operations on a
plurality of tracks used in accessing 5 mass se é@gtntﬂ?ets%e%? %maag:éséic di sk
can be reduced by physically in series, accessing various series o ata on
a magnetic disk. A magnetic disk is us4ed as a storage nediumin the

magnet i ¢ fisk;davitge o3CerdieRg olr0 a8 RE@SENt qhBYeRELQDriddea 10 Banat i ¢
di sk devi ce accesses the magnetic disk, reads and wites data of various

pi eces ofPanst oty gicharie |m€lt&6§sda56f eaf ABRLAYIBtBFIRG Pl Blarabiteces of

data per gomppiekd 0Oabe thansterred he and fPima.antypRer sevide weading to
a command i ssued bg t he upper device externally connected to 15 the
€5

magnet i ¢ diSkmaeuFEEs &llﬁé‘ad?W%?% COAt rpt SEEErBALEBr FPRGICHEIantPRE% ti ng

data Eromevite,0 inke udgnehieC sdiepk; c€ONMBRBL Ny SERE Yhﬁﬁﬂéﬂ_@eoffeél&&néic@l ng
the history of a_command when the _command is received fromthe ug
devi ce; do%??ﬁr‘?d LEPTal T1Y ePECt i DY Hedns sftGPp&IE?ecW%g & SSer Fal i"cl'ye of

t he 20 re&a;nee:dccamnﬁoacwtradimltr@ ttlne Hecei y@ﬁ;ﬁomaﬁ@s@mdeahe conmand

hi story |n t rr%a story storaﬂ ns when t Cﬁ;o nd_is received,
a unit fdt T e rEE&PE St A FéF?/ Ib%faacﬁff“ﬂ? LPbf HonRRfts

vvhgse serdeahjdeyl ha&nbe?medetm@edlbynt hehenmmndfl sebhmind y ldlﬁmﬁy onigreans:
an 25 co ro unlt 0 o.the read/wite contraq ection a
read%nstpﬁjr darg §° %5 ‘f‘érErF"‘H{‘ir 5%’1 SAPFof THETHY alsoﬁetcﬁévﬁégneti c disk
based on dme td&t aséleirn;nt:fty mjﬂapterMea\tpDiﬁrahiatpommnﬁhmimm 1$1edup@@ttedievi ce,
when the se |aI|t Hg recei ved({:ommnd i S g % Y f e .comand
seriality’ c‘fecteé t1|n8n APINSHLG TRE BntF T at Jofns dat'a &&ﬁnﬁe

transf er rigdce ismad lslsar tactema wh ith tchehrunbgne b c seieki nags aper aimbas r educed,
and with tthe agcess légl 2k q{etl C |skad§f ned t he nunber of
sectors per strack when a ?uratr y &P §E8Fi B29% A Substitute Sheet -
26 MAb 2002 misshsethal d@malganeata@messed biyh@letrmmdg whieehetimes notf
access i s, pgrd ‘L’?”Tﬁ}‘ H‘t o‘%{é €2, RCGr dL0g, 19y WRERr%fLs%O”HBPQaP' oLy of the
accesstoa]] ra ? serres of nasSs storagé f e “on" & magnetie disk,
and by aoaqmss)eda©@essmngneh'ec Himrdgneti c di sk not based on the dat a Iength
request ed by bu a i end] t nsf er
state of each%élceiglﬁ{]ggﬂ\g\ﬁeh tgh%%?grgfcgpl %lggf qtghrah%e}durgﬁo T ég? é)é;erllggdﬂfﬁ

t he dat a im arisf eragefeftiici dicy danibe amm vu0t rthtehearnanber ip¥ererking

OperQbiOnﬁu{%gﬁﬁﬁﬂiclgigki§£V£@§%LLE%E%@ QBetQ§g££€W@lesk through

a buffer memory, reads and writes data of various pieces of

information and, 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
25 Dbetween the magnetic disk device and an externally connected
upper device, includes a wunit for: storing a history of
commands issued from the upper device (1); 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 wvarious 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
35



- FIG 1 is a block diagram of the basic configuration of the magnetic disk
devi ce according to an enbodi nent of the present invention; FIG 2 shows an
operation perforned when two series of 5 mass serial data are

si mul t aneously accessed in the magnetic di sk dewy ¢e,. rdin first
enbodi nent of the present invention, FIG 3 shoﬁé‘%gwa%;@?eﬂfgﬁ‘\%é?p@ med
when two series of mass serial data a si mul t aneousl y accessed in the
magneti c 0 diskideyi o6 accoLdi 09 {Re t BEe SEELNG RIbOdi RN iQfy the Aesent
invention; and FIG 4 shows an operation perfornmed when two series of nass
serial daétl¥Car€sSsriHaft anebis|yy egerarynfehetomadimt itenas fatgnet i ¢ di sk
devi ce. I ErhadiRgnt smdhen naneldesdisk gdsvige and dhe clieskupseess net hod
according to the first enbodi nent of thé present invention are described
bel ow by YefrEVrilHgierpst ik Hie mtdﬁaﬂﬂﬁgs.wmcqq%&lﬁopswlrg t he

magneti ¢ «Hesleod@Mhaen B6€OF i 1 20 A@mal SRS B Y mfndt RE cRr es88t _
invention. FIG 1 is a block diagramof the configuration of the nmagnetic
di sk devitd¥® aceBRarfg ¥ tREepresentd®hbsGrmehi tYI P @ Bluaalippercidevice

1 issues goreRmaBNd s( 0t RGOS Sl BIesdds ithg @M%ﬁ%@ﬁ devi &&ri&s and
transfers data to 25 and from the magnetic di sk device 8. The magnetic disk

devi ce 8 VoritiCoMEIPRELT nEk) Ao eChe SEPPRF Yevidie LS &FdnebRpFfdes: an
host inteld ase waghe2ifosidkansmtting the reception of a command fromthe
upper .device 1 to a control unit 4; a ¢onmand hi story managenent unit 3 30
for &Poring t FETEBRHBAES whan™EABRSEOFMEREX 51 SCEFVEST & o THRI LRI Wevi ce
1; a contiml dwei t dskor adetest i mgtivdet hiyr ortheot mhlhacseti aliisy ofedie data
by comparing the contents of the caonmmand, history nmanagenment unit 3 with the
contents ao?cq%rﬁénlgecte‘? vgﬁecgmﬁajc aide86nttol | iﬁ@et Héggp&%ﬁ%s&nsmeotrhot%e
g _ entirecsmgeet taednsénelevd cE sk tarbubhes pefdyy rerdoary,t espasarily
storing datdg tr,%nsfgrged et ween the uggerfdev% ce 1 and a rraggeti c disk 7;
a read/ wil%® "FdhEPoP2ERCPT off B YU PrHESEP ngT alfdt Wt Hed d8fa FBF t he
magnébi ¢ diglkirgliand cfthescrieggret masdi skr7al Daacsi begdunexig i s tdes sk
access t hod us r}il for the magnetic d%sk dgvi ce.afég)r di n‘ﬁ to an enb.otdi ment
of the predéht” i HWerdi8n 25 BFSP BnB8aR nBAY) STO H Y BSEROWR BMHEF5EHY
Enbodi merdf afratchhe presendns fererdd drtwand shewsadrwe: imagrieti dedisk devi ce
shown in Fl 1 ap h i sk met h sed for .th evice. FIG 1
practi calelndes%%V\gxfd’ %an%%foi eggg;g)é??%rl rrélépgg t%ﬁé’l%ﬁgnétrﬁcgugfagk “when The
upper dewvifce sttcgiimgl taareouslry adcessmsntibeisswedefres af upssr 1d%esierd al
dat a,st or di_f f n | td i h g i i 7 of .the nmagnetic
di skzgevisgegtg&‘%af F%S(%ﬁ&?zk,fo%“}rtaﬁstge&?g{'kgé frﬁ?aléglefc © 'dqfkagﬁ a file
(m+l ) f o partesfinghepwmss iver ifalr datch (SR)riwsi lbasedf idre {he 1ytansfdi | e(n)
a file( ', ~@an fi + ; t_ of S I ta (B)
. Each fiﬁrgeatﬁasog %5?251 Ige%g:;]g%pt éb)ﬁgggégncre% S %y bta}t{lgeu%g%ﬁdzr\?i%@é&%ha?&a time
usi ng onetrzovafend. eafenof hahgpperridessi ceedissy noft aredas| ylaec essesinagh
series of S ri MPPES Vi t |yl e
const ant %%I?etggcg%%ﬁg{% Fé{gg%ss eacﬁgf F%@%?%Sg%ﬁgéﬁaé :@ﬁ :Tg%alﬁa (A
and a>cordfti¢ero avtety Bhehsiipe odf atheaffisstaerhathdaha @Bra Te@ doimand

to access; £adtfrebinCafBSIn &L 1 QA3 vEA kn 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 history 1s performed on each

command each time the command is received, and seriality of

a plurality of commands is detected; and accessing data

35



and- ( B ) is stored in the command hi story managenent unit 3 . The control
unit 4 determnes that two series of data are being 30 accessed accordi ng
to the contents of the command and the contents of the received command.
The control unit 4 transmts an access instructi Nt [ t he
read/ wite control section 6 when it is determ ne S{'tﬂtaetérge(eél?i'gﬁMc?ztng%ave
been accessed. The read/wite control &ection 6 _ g _ accesses the
magnet i ¢ dj sk hp tra it or.di : jved .ins cLLon. On the
magneti c %%%Ec%,ll?h%ﬁ n%%gfgsger@aﬁ:%gagﬂgb?%\)tignﬂlg(]g)qmae\rhe%glcltﬂetrs%g%%y accessed.
The accesx idatgedforhedsferrdre ® dhdemaohebhitecedssK. 0 ) to the file (m1)
and the file ¢mkp, e - : fd 2 medish t he pfi | ess
(2) to the file ( m@?&'_%zjr?((jﬂ%gﬁgg%:ii?g( rrﬁ{frllcp) (t,ﬁean%e acce’ss?chf )ﬁ%ﬁéﬂ% eaof(\ﬁlcl e (
n) ' andakéngi |WerafiPny OnTiRe BBAGYoPEr dihasks (USsBd) ithraggfsyim ) are
per fognedyat wagribhe a3ge8SSbNg LPefAfdaNs H9sWi benfine spekidh by
operations are perfornmed on the magnetic disk 7 in the conventional system
t he data RFYSEs@lddnel5i BT HAS t RECREGABY I VadiloRS7 i e aécedeéd PR tehe
three seeldgi@dtarRenatkons. Thus, the necessary nunber of seeking operations
can be 15 reduced when nass serial data on the magnetic disk 7 is accessed.
As a result, Phe™PPBees3i St néSr egift e@st 02r e3EtiAI A&CAUTr abRf erlCar ea
on the buff@letiemaikkd ddvildeansi@rting WBSShserd alsfhat a camthgnshordigned,
and ihe bandw dt h r,eg}gi red by 20 the upper device 1 can be reserved w thout
| onetPng Mag@efdca ¢+ HhsPsvLierst id5E TSP Shet iR eMaORE thag ittt dFeRY &d t he
buf f er memartes5. d4dHecerd EHIQMIsTepidcdd Gor3 isHRWRnad i Se¢onchdENbesh ey of

t he presz}nt ﬂ'benventi on, 25 and sho t he magneti c di sk device shown in FIG
1 and t heYditsk FERELY FEPRUP T rloPLERES doyidsa MG cP™BrAEt Feal |y shows
the process peshoféersedntbheantagiebinC 4 Skpgenwherviide uppesrdieny ceol a

si mul taneousl y accesses the two series.of nmass serial data stored at

di f f er ent“PEEE 6ﬁ§u?ﬁ Py S?ﬁadi%ﬁrc dgVdRe 30* P HI Hhe FEGREEFE BPsk devi ce
8. Albi | eenam taynétic adiiske dédice;a hilseddiwriteandomefdl e semtlon ffymm part
of the mass serial data (A ile a fil n-1)', a file (n), afile (n)",
and a fi |reea(df%£f) aPSerb‘éi("%g o#g%%efrom- 235 %raé%e é‘éar‘%“aﬁtld’agiésﬁ‘s) . Each file
has a datenremgt hitsaobe proecegs hyathhesuppiaig dewd ceidtaty aof i drecommidigl one
command. Wen fhe upper gevi ce 1 si mélt neouggg accesses fwo series of mass
serial dals" tHe& u ger devitte TATEMMatEY B T ssHES "ot 'Eorist TH" el e a
command tsrrecddesy efdedtiiloa ofednse frassdsesctainglatie (Aprandiay cofmatict t o
acce each f.ile o he ss _serial data _(B). The_ _cgommand to, access ,each of
e Alse b ety v TR BARE B Ry S0 Bl rorRL A oyt
managenentommand 8istOr¥hen ctord ragimmamidt hdsdeterstawesyd hefantswehseri es of data
are bein cc ceordi . the c n of, a ,
contentsg:okfet @a?%ggi \%gdqlgg%%ggf %helgml? %érd&egea:;%r%gm%t géej?%%‘flod“ata
have beenirgegegdedf thepdonat bty upft combehipeshole dmtrd allényt Masr dresfrer r ed

in one aQﬁ§§§§t@@ 089ra£ﬁ9n éghﬂg%%h 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 is 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
35



. 15 series on the magnetic disk 7 as two tracks according to: the band wi dth
necessary to transfer each series of data obtained by neasuring the command
reception interval for each series , the data transfer area size for each
series in the buffer nenory 5; and the specificaio atin dat a
transfer 20 stored in the nagnetic di k devi ce UPfﬁg{eﬁé’t}e@togebﬁeEQ&%
reserved in the buffer nenory 5 for d fa transfer, the seek tine, and the
nunber - ofy &V oLuLE #NS)ya randsLg ansiHksoan LPSUEYEELORt G1a5685S Lhe rnfcgneti c
di sk 7 tglthe read IWW|fe co%trol section 6 25 The réad/write contr

section G@WEEEssks PRETPBERRt D diegke? |Frqamsiingacto uni tsscaegoreimitpnd a
recei ved {inglhyclyirORhe QRS WBIACLHGrEh $Ky 7 ft9§rﬂ§§so§e&é§% dadadH) and
(B) are alternately accessed. The access is f formed in the order o

access ( e Prom PReNeTie dhik 2nd by pRBUR+IR §FAEES)INg &R access 30 (1)
from ghe fidretGR- 19iskt onbhe ddd (B1) - th‘l;hed§@§kllréglgeger§g¢gg§ce@1)bthraough
(3) are perforned bet ween the accessing operations |l e"five seeking
oper at i orfPTEREdpe G rRAFSSh he2 magacki &nditsidererdinfe Porivient Fertaifasdyst em

the data @fateheor zadd se@MBsSiwERnONHesdROMEd £ g sknd GamMReageessed in
t he three seeking ogeratlons Furthernore, each of the seeking, operatijons

(1) and (SBFies -t heTPHPee WekddF opE?Rt fUNsCERRCHRNPbr FARMBE ak"REITREL t r ack
seeki ng apafratihennufb¥hi 6h ek ihEepkiragi oper addwieLan be conpleted in a
time_nuch shorter the entlre seek time taken for the seeki ng operation ( 2
) in*Which a plurality & REQ ot EhRs DRAELRYHed above, the
necessary nunber of seeking operatlons on a pIurallty of tracks can be
reduced when nass 10 serial data on the nmagnetic 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 tine required to reserve a
data transfer area on the buffer nenory 5 in transferring nass 15 seri al
data can be shortened, and the bandw dth required by the upper device 1 can
be reserved without lowering the data transferis efficiency between the
magnetic disk 7 and the buff er nenory 5. Substitute Sheet - 26 Mar 2002
12 AMENDED CLAIMS 1. A magnetic disk device (8) for reading and witing
data of various pieces of information by accessing a magnetic disk 5 (7)
used as a storage nedium characterized in that when a plurality of series
of mass serial data requiring a 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 10 to the
magneti c di sk device (8), the device conprises: neans for storing a history
of commands issued fromthe upper device (1); 15 stopping access to the
magnetic disk (7) for data having a data |l ength represented by a nunber of
sectors requested by a conmand fromthe upper device (1) when conparison
with the command history is performed on each conmand each tine




the command is received, and seriality of a plurality of 20 commands is
detected; and accessing the magnetic disk(7) in track units by defining a
smal | est 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 witing data of various pieces.of information by accessing a
magnetic disk (7) used as a storage nediumthrough a buffer nenory (5),
characterized in that when a plurality of series of nmass serial data
requiring 30 a wi dth such as_picture data and serially using

a2 o0 FRERLE s & Bl ot et Br s B as ie Sof tlahras tas o

froman uppele daynes icld ik idialdy £o08ealiad o tde dmeseinend sif dawi ce
(8), the device conprises: 35 Substitute Sheet - 26 Mar 2002 14 command
seriality B&EE@N o' detecting seriality of the received conmand

according to thergcecegisesks 2A€ i biae pediBfled Ghehytwd Ebe iegmawnd
hi st ory. st orage mean?1 csq?;%%Men t he com"rang IS received; means for

. D .
measuri-ng B3FECERFLS Ak Sdfud tARRARFLY BECESRAtID (REsBagBREAF ty

has been datigk advi¥et {ecELPATRBISCFhA! f1Ys HebRBbUIMETRABY, tARIpReEBALS O
unit (4) for supplying to the fead/wite control section (6) a read

instructi oAPY®REFWiite instruction 10 for data on the magnetic disk (7)

based on a datartengi sndwlenendond r 9 i bhe pe Rt d ' PRehhewHPRRE 1d8VhHEe
(1), when the seriali tg of the received conmand 1s detected by the commuand

seriality BeFECEPBRANEIHEE ame §imnldianeausdysageersedidadtisrmagnabistic
di sk deyicaie®) dé@icé%@d}ﬂiﬁqﬁ td 'tthl?ngeg?tr@ ShpG kit R LERD ﬁ%esent
g sk (7

information by accessing a maghetic used as a storage dium
charact eri *8¥&N%10R¢t affen a plurality of series of mass serial data

requiring 20 a peestANnRANC I ¢ br SUEHn3BebifCliq iphan 0o SEELRLLYoUSI N0

a plurality of tracks are transferred at urality of series to an

fromthe uBPEF BEFiad ERta@xs nainyltsnssutsly t 8CERSSREgridt itheli sk device
(8), the meLRYRNEITRA1IS &R dik & ERSsRl device.
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

200 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. 1In
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 storing a history of commands issued from an upper device (1) ; stopping
access to the magnetic disk (7) for data having a data | ength represented
by a nunber of sectors requested by a conmand fromthe upper device (1)
when conparison with 30 the command history is perforned on each comuand
each tinme the command is received, and segiality of a plurality of commands
is detected; and 35 accessing the magnetic disk(7) in track units by
defining a snallest access unit to the magnetic disk (7) as a nunber
Substitute Sheet - 26 r.2082 15 of sectors per target track qn the

magnet i c diSkE 5§ . MBINRTHHS cAAELe S Nt R RN ESPTaMFEGTt iPc t8sk devi ce

(8) for reafédi@oﬁé\ﬂiwg/! stbg idaf aath vRAhOHErPLACSStREch Y GPbeP T 1BY
i sk (7). used as a storage medi umthrough, a buffer

accessi ng magpeti c ) ) ,
menory (5)(,3i @rféf?e?ct“éﬁ"i“i@&licndtlﬁ;é‘t Nihén L2351 /1iat 1 \C Rt 5t | RRC o s §oger i al

data requi iéud fn§ORRHANr PEDRAgWadiA Stueh @se %&%Hé%iéahi_sfknd ;Sehyathy
using a_pl urallt%.of tracks are transferred at the plurality of 10 series
to and ?roMmaFRELHPefiddi te (1) external ly connected to the magnetic di sk

device (8), thepmidwibeamie:&esid Nenst 8PSk Oheccels@r mdd dNivled ¥odf the
commands issued from an upper device (1) ; 15 setting a data |length for
transfer tFAFEHGFELTE IREKCE ACIIr HHRY FCcRBEMRPHHReAE iddnthePresent
series basghywsn@idpansfer state of each series obtained by a band w dth
required to transfer each of various series of serial data obtained froma
reception i(fiiersfal EBbogdiem¥rhnds i ssued by the upper device (1), and by a

si ze ofgan areagptrg Wi §Hob@eaﬁ@s@%%fl1§]&9§foq{rﬁﬁg1pﬁé@e% fheht ibfServed

1
in the buffer menory (5) for transfer of the data, and based on a
speci fi cat i3 ishR¥at LR Maaneaici déskedevied ishawie Puffl&. deabdyther the

data Uransiilyk ARAEE Mokt T2 dd) fd;)e EHE SR I OPGIRI | ANp 804 182 RpgbET
of revolutions of the magnetic disk (7), en conparison W the co nd
hi story is SiEYorihe PROELSE PerhmEMedcn tile Ragnebheetisk J wheai tbe, and

serial ity lpgeéAiddy difiBA0S.LS d&‘%@?gﬁgs ahd 3 seceasidWndaka
physically i'n series on the nagnetic (7 en each series of 'cqata i's
transflet r e§ alahdateypéredpskdifferent positions in the magnetic disk

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+l) form part of the

20 mass serial data (B). Each filehas 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
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are performed between the accessing operations.

10 While five seeking operations are performed 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
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 5 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

300 7 of the magnetic disk device 8. :

A file (m-1)', a file (m), a file (m)', and a file (m+l)
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
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When the upper device 1 simultaneously accesses two
series of mass serial data, the upper device 1 alternately
5 issues on a constant cycle a command to access each file of
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.
10 The control unit 4 determines that two series of data are being
accessed according to the contents of the command and the
contents of the received command. When it is determined that
serial data have been accessed, the control unit 4 defines
the data length transferred in one accessing operation on each
15 series on the magnetic disk 7 as two tracks according to: the
band width necessary to transfer each series of data obtained
by measuring the command reception interval for each series,
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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same size on the magnetic disk 7 can be accessed in the three

seeking operations. Furthermore, each of the seeking
operations (1) and (3) in the three seeking operations can
be performed as a one-track seeking operation in which the
5 seeking operation can be completed in a time much shorter the
entire seek time taken for the seeking operation (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 buffer 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 buffer

memory 5.
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\$10%hh&f()'t%%énxglg%gpafﬁ%§)dg(ger}%%o%@hﬁgég'§é¥ial 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 is received, and seriality of a plurality of
20 commands is detected; and
accessing the magnetic disk(7) in track units by defining
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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means (3) when the command is received;
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 is 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 wvarious 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)

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 is 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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10 series to and from the upper device (1) externally connected

to the magnetic disk device (8),

the method comprises the steps of:

storing a history of commands issued from an upper device
(1)

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 various
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 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, 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 is
received, and seriality of a plurality of commands 1s detected;
and

30 accessing data physically 1in series on the magnetic disk
(7) when each series of data is transferred to the magnetic

disk (7).



