03/ 02/ 2006 1 DESCRI PTI ON. . RECORDI NG PLAYBACK APPARATUS TECHNI CAL FI ELD The
present inventian relates to a recording/playback apparatus for0302V29®6
readi ng continuous data in/froma nagnetic disk device which is included
in electronic equi prent for handling continuous data such as audi o and
video data and, nore particularly, to a recording/playback apparatus which
sati sfies device performance desired by the operator, without interrupting
conti nuous data. BACKGROUND ART Conventilonal ly, as a recordi ng/pl ayback
apparatus for recording or reproducing continuous data which have been
obtained by digitizing analog data of video or the |like by the apparatus
itself or which have originally been digital data, there is a
recordi ng/ pl ayback appar at us haVinQE%cﬁEEQf ng device using a disk- type
recording medium which is called a hard disk drive, as a
recordi ng/ pl ayback neans, and an upper control unit for controlling the
continuous data and also integrally controlling data input/output or the
like. Figure 14 is a bl ock rREicEgDaNG/PLAYECKaRPPBRATES constructions of main
parts of the conventional recording/playback apparatus. 03/02/.2006 2 In
figure 14, nuneral 1 denotes a disk type recording nmedi um

TECHNICAL FIELD

The presént invention relates to a recording/playback
apparatus for writing or reading continuous data in/from a
magnetic disk device which is included in glectronic equipment
for handling continuous data such as audio and video data and,
more particularly, to a recording/playback apparatus which
satisfies devicé performance desired by the operator, without

~ interrupting continuous data.

BACKGROUND ART

Conventionally, as a recording/playback apparatns for
recording or reproducing continuous data which have been cbtained
by digitizing analoyg data of video or the like by the apparatus
itself or which lave originally been digital data, there is a
recording/playback appargtus having a recording device using a
disk- type recording medium, which is called a hard disk drive, as
a recording/playbabk means, and an upper control unit for
controlling the continuous data and.also integrally controlling
data input/output or the like. Figure 14 is a block diagram

illustrating the constructions of main parts of the conventicnal

recording/playback apparatus.



and nuneral 3 denotes a notor for rotating the disk type recordi ng nmedi um
1. Further, nuneral 2 denotes a recording/playback head for wid3f@2/2006
digital data transmtted from a |lower control unit 5 in the disk type
recording nmedium1, or reading the digital data witten in the disk type
recording medium1l1l and transmitting the data to the |ower control unit 5.
Further, nuneral 4 denotes an actuator which enables a seek operation for
novi ng the recording/ pl ayback head 2 on2the disk type recording nediuml
in the direction of the radius of the nediuml1,- and nuneral 6 denotes a
menory for tenporarily holding the data, when the data are witten in or
read fromthe disk type recording nediumI| or when an error correction

process or the y]ike 8 £ar&d-Qut1 AUIRGAl 5 7qfdenqles i\@cémig{gf ﬁﬁlaiﬁa@,if

for exchanging data and conmands w th an upper control unit uner a
denot es a drWAtmEEH Okedbt &s fOmMarert Fot| tsthttihe thatdErdkaeepanit 7, the
menory 6, the actuator 4, the notor 3, and the recording/playback head 2.
An appar atnesorohpy irsidigmt he . Bbovemdesonebed L owsbiesients 1 to 7 is

considered as a_si nq%e devi ce which i s known as_a_hard disk, dri vef and it
i s regar dégc9Eding/mlepbaeli rerd forppri ke digherhl da FEABERLTEEE (568t unit
for receivi an _input of. such i and . - denot es
an out puf‘1 lrl]%i'?r fcoorntgﬁépﬂﬂ??’gafhgg a‘?as%l'(;c_ %v?%%%rﬁ'%%pfngié%ﬂ' iol%ch as a
noni tor. DURBRIA) Bd8ngtes: akdant,eiEeee UNithel 81sXGRRNGLRG-BI{P2/ 2006 3

data and comuands with the disk device 13, and the interface unit

medium 1 and transmitting the data to the lower control unit 5.
Further, numeral 4 denotes an actuator which enables a seek
operation for moving the recording/playback head 2 on the disk

- type reécrding medium 1 in the direction of the radius of the
mediuvm 1, and numeral 6 denotes a memory for temporarily holding
the data, when the data are written in or read frpm the disk type
recording medium 1 or when an error correction process or,the
like is carried ouf. Numeral 7 denotes an interface unit for

: e#changing data and commands with an upper control unit 9.
‘Numeral 5 denotes a lower control unit for controlling the
interface unit 7, the memory 6, the actuator 4, the motor 3, and
the recording/playback head 2. An apparatus comprising the
above-described constituents 1 to 7 -is considered as a single
device which is known as a hard disk drive, and it is regérded as
a disk device 13.

Further, numeral 12 denotes an input unit for receiving an

input of data such as video data, and numeral 11 denctes an
output unit for outputting the data to a video display unit such

as a monitor. Numeral 8 denotes an interface unit for exchanging



8 transmits a conmmand or data to be witten to the disk device 13 by a
command 14, and receives a response or read data fromthe disk (RiDed 2806
by a response 15 to the command 14. Nuneral 10 denotes a nenory for
tenporarily holding the continuous data such as video data which are
supplied fromthe input unit 12, holding the data before being outputted
to the output unit 11, or holding the data for processing the data,
perform ng an error correction process3 or the like on the data. Nuneral 9
denotes an upper control unit for integrally controlling the processes
such as data reading, witing, and the like, through the input unit 12,
the output unit 11, the nenory 10, and the interface unit 8, as well as

Lhe di sk 8yl coddontfad! Skl IR devicanshdehad ¢ Bord ARkl Lalchard

disk drive as a reco ng unit of a conput er e conventi onal

recor di nghpkayRagic ARPLALME & QAREBAS HeO whett&anyithkedi y ddececosmand
14 is a single coomand, and the response 15 to the conmmand 14 is also a

si ngl e r ebpoaseommdaxt 14} hendpercativen afrdspensenvemdagnadkta ebmmdithg/ pl ayback
apparatus will be described according to a flowhart shown in figure 15.
Fi gure 159i8k AqVigiic Rdr PYi ¢ |1rsPrasEnlS thve thpefamiadd 146f t HemeGtivént i onal

di / back | tial t 5101, .th |
e o SRSV G RBRRR AL e enbate £l 1 mopliRt e cotn bl TR SR O |
assuned that e %%Hawg}éh‘l drs QuSOMTENG, 03/ B2 %Q%t%m 1Ladi0gi Ry

predeternlne gquantity of data from an address
the data before being outputted to the output unit 11, or holdlng _

| the data for processing the'data, performing an error correction
process, oOr the like en the data. Numeral 9 denotes an upper
control unit for 1ntegrally controlling the processes such as
data readlng, writing, and the like, through the input unit 12,
tﬁé output unit 11, the memory 10, and the interface unit 8, as
well as the disk device 13.

The disk device 13 is considered to be a sort of hard disk
drive as a recording unit of a computer. In the conventional
recording/playback'apparatus; a command to be transmitted by the
command 14 is a single command,.and the response 15 to the

© command 14 is &lso a single résﬁonse.

Next, the operation of the conventional récording/playback
apparatus will be described according to a flowchart shown in
figure 15. Figure 15 is a flowchart illustrating the operation
ofrthe conventional recording/plavback apparatus.

Initially, iﬁ étep $101, the upper control unit_9 sends a
single command 14 to the disk device 13.

For example, it is assumed that the command 14 is a command



t he di sk type recording nedium1l. The disk device 13, which has received
the command. 14 in 'step S102, controls the actuator 4 by the | oWe/Q8dt2006
means 5 in step $103, and noves the recordi ng/ pl ayback head 2 to the
address A on the disk type recording nmedium 1. Then, in step S104, it is
checked whether a servo is operated or not. Wien no servo is operated, the
di sk device 13 returns to an operation for operating the servo. Wen the
servo is operated, the disk device progeeds to step S105. In step S105,

t he di sk device 13 executes reading of data fromthe disk type recording
medium 1, and confirnms the reading operation in step 5106. Wen the
reading operation is "K', the disk device 13 proceeds to step S108;

therwise,_ it ceeds t S107. | t 07, Lt i hecked _wheth
Che 1 eadt f6"oFEFH T 8% BaBHE S Pt T Caf et Fiigk = AGE: 1SS 4 &Mt ous y

set . Whenthg hfs%?%ﬁkiEQ@OL?E&JﬁngHHbEE of tinmes, the disk device 13

returns to step o performthe reading operation again. Wen it

reaches the |iminked: sndsrif 13} 1 #Rsch Hae dbskidevitoe tdmpiroraadsnto step
S110. In step 5108, the | ower control unit 5 sends the data which is read

in step S:06pt®Lddie copperlsorite elctuatdr M tHy abghloher domtept aeeanmiSts 7 and
8, and the upper control unit 9 receives the-data. \Wen the data
transm ssiBnsker tHE3upped RURST dheurpeoriingpdailpret dwadt Retqliidie devi ce 13

b 0ceeds Lauo%eh SHOMEG 3205 RoLIRARS LR Lo MISLIFE i process
control u§i64flit is checked whether a servo is operated or not. When no
serve is operated, the disk device 13 returns to an operationrfor
operating the servo. When the servo is_operated, the disk device
proceeds to step S105. 1In step 5105, the disk device 13 executes
reading of data from the disk type recording medium 1, and |
confirms the reading operation in step $106. When the reading
operation is "OK", the disk device 13 proceeds to step 5108;
otherwise, it proceeds to step S107. In step $107, it is checked
whether the reading operation exceeds a limited number of times
that is préviously set. When it is under the limited number of
times, the disk device 13 returns to step S104 to perform the
reading operation again. When it reaches the limited number of
times, the disk device 13 proceeds to step S110. A
In step 5108, the lower control unit 5 seﬁds the data which
is read in step 5105 to the upper control unit 9 through the
interface units 7 and 8, and the upper control unit 9 receives
the data. When the data transmission to the upper control unit 9
is completed, the disk device 13 proceeds ﬁo step 8110, and sends

a response 15 as to whether the process indicated by the command



When the di sk device 13, which is provided with the disk type recording
medi um 1 and operates as described above, is used as a recordi OBAMRY 2660 @
conputer, the disk rotation speed and the seek speed for noving the
recordi ng/ pl ayback head 2 are wusually set at high speeds for speed-up of
data processing. However, such speed-up causes a drawback that noise is
hi gh and power consunption is also high as a device. As a nethod for

sol ving the drawback, Japanese Published Patent Application No. Hei.

7- 334950 di scl oses a disk device i‘n which the user can select a node for
reduci ng the disk rotation speed or the seek speed, at the sacrifice of

t he data processing speed. In the device disclosed in Japanese Publi shed

Patent  Apj lh%a%%¥ﬁ1£¥éd Hgihog;qgﬁggg,u '&F%ﬁ&tr$@QHﬁﬁ;@L9h rotation speed

is selected, sti ess and power consu ron are sacrificed although

hi gh- speed dat ayHur0eassShNg: GRvibe aghi@ved. i Opidhadeat Been handgivken a | ow
rotation speed is selected, high-speed data processing cannot be achieved
al t hough styickl nessrdindy pevénn Tensunperatearss sascsilact ebyve Thiss rusasbn i s
as follows. The conventional disk device 13 has been known as a recording
unit of a3€oApheePrdidyad VBAFYOT re§eMPBEEY 0 er PoFIn FEEtABIesPRRDrIhg and

pl ayback % dat a_even ghen Rpe d ha arezgjsc nii uoys, on,t qétinﬁ axi s,
and there% FeSeeX (SREE% APT ST9 é@gag. MR e “928 ?PQJ cXeat %e%]eclﬁ vel y
S Sony RELLOLIPLSS, RNVl ook seiedapcar i ot Bt ce 2
However, such speed-up causes a drawback that noise is high and
power consumption is also high as a device. As a method for
solving the drawback, Japanese Published Patent Application No.
Hei. 7-334950 discloses a disk device in which the user can
select a mode for reducing tﬂe disk rotation speed or the seek
gpeed, at the sacrifice of the data processing speed.
In the device disclosed in Japanése Published Patent
Application No. Hei. 7-334950, however, when a high rotation
speed is selected, stillness and power consumption are sacrifiéed
although high-speed data processing can be-achieved. On the
other hand, when a low rotation speed is selected; high—-speed
‘data processing cannot be achieved although stiliness and power
.consumption are satisfactory. |
The reason is as follows. The conventional disk device 13
has been known as a recording unit of a computer, and only
required to perform reliable recording and playback of data even
when the data are discontinuous on the time axis, and therefore,

it is satisfied as long as the user-can selectively specify a :

performance on which the user places a great importance as



When t he recordi ng/ pl ayback appar at us prOV|ded with the disk device 13
handl es vi deo or audi o data, however, it is required that the O@2/2006
control unit 9 perforns processes such as writing/readi ng of continuous
data on the time axis such as video and audio data in/fromthe disk device
13, video display on a video display unit connected to the upper control
unit 9, and the 1like, in the state where the data are continuous on the
time axis. In order to performsuch prgcesses in which continuity should
be maintained, by the disk device 13 perform ng tine-division processing,
t he di sk device 13 should store the continuous data in the nmenory 10
connected to the upper control unit 9, and performthe processes while
naintainlg% th e,.9 gntan|ty Accordingly, as for the video processing in the
di sk devi ci3be ““%ti ght be a case where a high processing speed is

required for regonding ££&mha/§ymalc@<daLFQmngep%waQ& Wit Rge disk type

recordi ng nmedium 1 and; sinultaneously, putting the already-recorded
dat a fronufebec@uipuiaﬂdrlets Hldd®o orepuadvicetiahehdaéwergn id ABNré@iized t he

| i ke, and a case where a high processing speed is not required because the
data recoftet ome turpedi skntyple uniéc8rpéertpmmsdpopsdsseay shehdisk device 13
are only outgutted from the output unit 11 to reproduce the data ,qon the
moni t or - OWNTERENI[ 5988 InThet TBrd NUPHS t FRFAI98Y ER et R84S nB R Fb PIWTEFBP n t he

user uniqu Iec S th; rogessing s %gq yglc 8£§c gs%g i_n

Japanese ﬁﬁ% %g d BEPeht gﬁﬁﬂ gﬁt?%%kNg 58 - 75§§%§5 9B Hc €03/ 02/ 2006 7

the procegsidg c&%%qunyﬁit herddivsh eth el DEpFRLdREFLEPEL: TORGd the
like, in the state where the data are continuous on the time axis.
In order to perform such processes in which continuity should be
‘maintained, by the disk devi;e 13 performing time-division
pfocessiné, the disk device 13 should store the continuous data
in the memory 10 connected to the upper control unit 2, and
perform the processes while maintaining the continuity.

Accordingly, as for the video processing in the disk device

13, there might be a case where a high processing speed is
required for re;ording the data supplied from the cutside on the
disk type recording medium 1 and, simultaneously, outputting the
alreédy—recorded data from the output unit 1l to reproduce‘the
data on a monitor or the like, and a—cése where a high prOCEssing
speed is not required because the data_recordéd on the disk type
recording medium 1 in the disk device 13 are only outputted from
the output unit 11 to reproduce the data on the monitor or the
like. Therefore, in the above-mentioned method wherein the user
uniquely selects the processing speed, which is disclosed in

Japanese Published Patent Application No. Hei. 7-334930, since



t he processing contents so that the continuity of the continuous data is
not degraded, stillness and power consunption are sacrificed i n03e02£396%
Furthernore, since the conventional recording/playback apparatus is used
as a recording unit of a conputer, in the processing node, the upper
control unit 9 issues a single command, and the disk device 13 nerely
responds to the single command from the upper control unit 9. This is
advant ageous for the upper control unit79 which controls the whole
recordi ng/ pl ayback apparatus. because the control unit 9 controls the disk
device 13 only when required and has no necessity of checking the response
when not required, whereby the upper control unit 9 can efficiently

control th whol e appar at us- ver ..in the disk devy] re arises
a proble '?h%%ocaer‘nssé%gr dpriate S_ogg? a'f“li%unsr}teg ::E ﬂehber @@%\égﬁﬁg %enén%% Og‘g
carried oyhe %f&e%rs%ﬁsn&oﬁieﬁ@t is@Nthst NBe cbA sl ME, bhetabovsrdeseikbed
probl enms and 'has for its object to provide a recording/ playback apparatus
for procegstadi€ont AUeHSI€Bt 3tSUCReaS aiddbowandcaorstepticatare whi ch
apparatus operates to realize device performances desired by the operator,

such as | eacpoieredc onswoapm igwsegnd stillness, without interrupting the
conti nuous data. DI SCLOSURE, OF THE | NVENTI ON Q3/ 02/ 2006 8 According to
Caiml of theFpFEREHOLEny EREFHENS SPBEBRHANG D FEFRERHFIZYRREE conpri ses:

a di sk degﬁﬁﬁ}JéQQ is used as a recording unit of a computer, in the

processing mode, the upper control unit 9 issues a single command,
and the disk device 13 merely responds to the single command from
the upper control unit 9.

This is advantageous for the upper control unit 9 which
controls the whole recording/playback apparatus because the
cdhtrol uﬁit 9 controls thé disk device 13 only when required and
has no necessity of checking the response when ﬁdt required,

- whereby the upper control unit 9 can efficiently control the
whole apparatus. .Howeﬁer, in the disk device 13, there arises a
problem Ehat an appropriate operation to the processing cannot be
carried out.
| The present invenﬁion is made to sodive the above-described

- problems and has for its dbject to provide a recording/playback
apparatus for processing continuous data such as audio and video
data, which apparatus cperates to realize device performances

.desired by the operator, such as low power consumption_and

stillness, without interrupting the coéntinuous data.

DISCLOSURE OF THE INVENTION



recording data on a disk type recording nedium and an upper control unit
for controlling processes such as input/output of data from to&hel3dddie
of the apparatus, reproduction and processing of data, as well as data
processi ng such as reading and witing of the disk device, wherein the
upper control unit includes a conposite command i ssuance unit which

i ssues, to the disk device, a conposite conmand conprising a rea
processing conmand which is a processing conmand to be actually executed
in the disk device, and a virtual command which, is a processing command
that is expected to be issued by the upper control unit to the disk device
after the disk device has processed the real processing command; and the
di sk device conp nmeans for receiving the conposite

ri ses; | ower congrol )
conmand fron1tﬁ€cﬁﬁgﬁrgqﬁbﬁﬁng btk EhgnBT ety JEPPREIMi & ng or reading of
digital d , di far f 1ng iting or
readi ng %}&3f8?$§fﬁdaa@%%{kn%€gé%ﬁ%%g’lﬁggf?% 'e%r ggg% d%\‘gc%eé%m Ther eby,
after the dicokqdRyiga-as coaPLet8bd RRHIDGRS hed S &3ROAHI BFpd© the real
processi ng command, the disk device does not go into the standby state
wher e t he cdevirce weit Fofroroat raeking ornaaskesh whick od s Nitrguuitl pu et atfes i n
response to the virtual. conmmand. According to Claim2 of the present
i nventi ondata franftec Shai AREpidy ivdc khapprraEiysof r@ductiorhnd ovner
control neans 03/02/§O 6.9 inCI%gﬁf a §irtual conmmand rgcegtion.neans for
recei vi ngPtRESSYATY §d1 “BbRnetitl "6t 1t AR S8 EEPEESTEheE” ARd" TRy t he

di sk and writing of the disk device, wherein the upper control unit

includes a cémposite command issuance unit which issues, to the
disk device, a composite command comprising a real processing
command which is a processing command to be actually executed in
the disk device, and a virtual command which is a processing
command that islexpected to be issued by the upper control unit

' to the disk device aftér the disk device has processed the real
processing command;'and.the disk device comprises: a lower
control means for receiving the composite command from the upper
control unit, and controlling writing or reading of digital data,
and a recording/piayback hea& for performing writing or reading
of digital data in/from the disk type recording medium.

Thereby, after the disk device has completed the process
ﬁorresponding to the real processing command, the disk device
does not go into- the standby state where the device waits for a

- next command, but Qoluntarily operates in response to the wirtual
command.

According to Claim 2 of the present invention, in the

recofding/playback-apparatus of Claim 1, the lower control means



devi ce execute a process corresponding to the virtual command and then

maki ng the di sk device standby; the process corresponding to tRSAV2Y 2406
command is a process up to a point of time when the disk device cannot
continue the operation unless the virtual command is changed to the real
processi ng command; and the |ower control neans receives the conposite
command, nakes the disk device carry out a process corresponding to the
real processing conmmand, nakes a respomse to notify the upper control unit
that the process corresponding to the real processing command is

conpl eted, and thereafter, the virtual comrand reception neans perforns
the. process corresponding to the virtual conmmand. Thereby, the tine from
when a command jis issued fromthe, upp control unit to .sen fhe process

er ,
. i I
i s conpl et ¢S be Ehoitle R Bhd TP AR 15305t &PF UBTTHg ~cont huous dat a
such as Viggadat Borhd&r @HECESpAGERr dbfithd) Ghal Mididf thBeapsesent
invention, in the recording/playback apparatus of Caim1, the upper
control unidvickuekbelt< apirosess acdridgpaRding Itol hb avissizaneemn@ahsind he
judgenent criteria issuance neans itself creates judgenent criteria
sui t abl e ftéerampkifgrifencdsdeseviod sfaadbvpdist oroedst rerresponding to
recording@&la back ap aratas‘ whi ch performance i s uni quely set ris )
sel ected f 8m¥bFJE|‘r1%1Jr %F“é‘ﬁ& et® e FEFRARCES 15y 2t H%“E)‘be‘f%tt&f“,g WD i%sues the
sane to the di gk dey 'c%%hokhg?%i%ed%%{éC@:Jr%ﬁﬁﬁrule'ésQ,f/t%QO@i}Q:aClO”Pf' Ses. a
sped switching neans tor swtching at | east either "of at least two or nore
seek speedsmwhh@hi 21825088080 file real processing command; and the lower
control means receives the composite command, makes the disk
device carry out a process corresponding to the real processing
command, makes a response to notify the upper control unit that
the process corresponding to the real processing command is
completed, and thereafter, the virtual command reception means
performs the process corresponding to the virtual command.
Thereby, the time from when a command 1s issued from the
upper control unit to when the process is completed can be
shortened, and a risk of interrupting continuous data such as
video data can be reduced.
According to Claim 3 of the present invention, in the
'recording/playback apparatus of Claim 1, the upper control unit
further comprises a judgement criteria issuance means; the
judgement criteria issuance means itself creates judgement
criteria suitable for a performance desired by an operator of the
recording/playback apparatus, which performance 1s uniquely set

or is selected ffom plural prepared performances by the operator,

and issues the same to the disk device; the disk device further



transferring the recording/playback head, and at | east two -or nore disk
rotation speeds which are speeds for rotating the disk type re@&/ 0242006
medi um and a speed sel ection nmeans for sel.ecting an opti mum seek speed or
disk rotation speed fromthe judgenent <criteria; and the di sk device
receives the judgenent criteria suitable for the performance desired by
the operator fromthe judgenent criteria issuance neans, selects the
opti mum seek speed and disk rotation spged by the speed sel ecti on neans,
and switches the seek speed and disk rotation speed to the sel ected
opti mum speeds by the speed sw tching neans. Thereby, after the disk device
has conpl eted the process <corresponding to the real processing conmand,

the disk device can _voluntarjl .%Perate Peforehagd in,respopse, to the
virtual cOMMBRESSEhd TG B HOLEY FEBanTOpaPatE IS (ds JoRSE THHSE h of
the real prgcessing t%"'&E@”ﬂoﬁé‘%ée’iesﬁ%é&é‘%hi%%”ﬁ?@dsﬂééd%c‘fﬁdance Wi th the

judgenent criteria corresponding to t devi ce perfornmance desired by the
operat or, twhhkeesMiif HhRyrbBer $ORIPIRGBEACRIMdIE afll Sk nebati ewo speed,

t hereby performng an opti mumoperation in nore detail. According to Claim
4 of the presedisk meodritiion, sperdshehickcordispgepgbaybacictappay athss difskCl ai m
3, the judgenent criteria_are based on the assunption that the continuity
of continti¥Be reRArding REFHEY 78E, 2i FRPeRieSod oFl e (RGaHSN EET (TSRS
restricts 33/02{2006 % Sthgjﬂﬂg uch¥ onfsmjtchinggpf %Fe dkg% ro ation
speed, an8®gfREHF §PREYSREY £ThigRy %?%é@?eapgﬁ%e Th “the! CERpeeds or
di sk rOtaEff%Efﬂ%ée%%d ke disk device receives the judgement criteria

suitable for the performance desired by the operator from the

judgement criteria issuance means, selects the optimum seek speed

and disk rotation speed by the speed selection means, and

switches the seek speed and disk rotation speed to the selected

optimum speeds by the speed switching means.

Thereby, after the disk device has completed the process
corresponding to the real processing command, the disk device can
voluntarily éperate beforehand in response to the virtual command
and, furthermore, it can-operate in response to both of the real
processing command and the virtual command in accordance with the
judgement criteria corresponding to the device performance
desired by the operatér, while switching the seek speed or the
disk rotation spéed, thereby performing an optimum operation in
'more detail.

According to Claim 4 of the present invention, in the
recording/playback apparatus of Claim 3, the judgement criteria

are based on the assumption that the continuity of continuous

data is maintained, include a predetermined time which restricts



accordance wth the performance desired by the operator of the recording/
pl ayback apparatus. Thereby, the upper control unit can create 0I3/02/2006
judgenent criteria corresponding to the device performance desired by the
operator, and transmt the sane to the disk device. According to daimb5
of the present invention, in the recorgi ng/ pl ayback apparatus of claim 3,
the upper control unit further corrpri% S an expected tinme information

i ssuance neans for issuing an expected tine together with the conposite
command e fresukngy ¢éemdtchingnof the dskeooctatoni spedd and igree wriohty <o

obt ai ned by expecting a |lapsed tine fromwhen the upper control unit

i ssues tdhehiphilposipectednspeet by the seeiPepetas (mupgld riotaHaAC8pBBARS iho
when the virtual command of the conposite command is issued as the real

processing LR wiier ﬁli’d% : g%&ﬁrﬂéﬁcge}:ﬁhlgﬁ'eﬁanbe\? PeRAt %p\@rtale&ut 8f witPﬁi N

I nterrupting continuous SW t ng t he’ opératiron spee

the expected..tipe, in execution of the virtual processing command and the
vi rtual reg8wﬁﬂé(b5f: i HPTAEESai m 6 of the present invention, in the

.recording/ playback apparatus of Claim3, the upper control unit further
conpri ses an Exgrededhd mpnest eemirol dmnitssanmreatedhe judgdmenitneriteria
expected tine and an expected command i ssuance interval together with the
conposi cercespandirig tbhtheli ddvide vibefor@3ntd desfired2 byt bige expesited, tdn@ i s a
time which is obtained by expecting a | apsed tine fromwhen the upper

cont ol et érmiif PHEShiE 1o HRGCaeaEgand by the conposite command
I ssuance neans to when the virtua _

' According to Claim 5 of the present invention, in the
recording/playback apparatus of claim 3, the upper control unit further
comprises an expected time information issuance means for issuing an
expected time together with the composite command to the disk device;

| and the expected time is a time which is obtainedl by expecting a lapsed
time from when the upper control unit issues the composite command by
the composite command issuance ﬁleans to when the virtual command of
the composite command is issued as the real processing command.
Thereby, the disk device can operate without interrupting
continuous data while switching the operation speed 1m‘rithin the expected
time, in execution of the virtual processing command and the virtual
cbrnman_d.’
According to Claim 6 of the present inventjon, in the
| recording/playback apparatus of Claim 3, the upper control unit further
comprises an expected time information issuance means for issﬁing an

expected time and an expected command issuance interval together with

the composite command to the disk device;



command of the conposite command is issued as the real processing comand,

t he expected command i ssuance interval is an interval which is03bt2H2006
by expecting a command issuance interval at which plural commands are

i ssued after the conmposite command is issued; when the expected comuand

I ssuance interval is one in which, duri a set tinme which is set
sufficiently | onger than the predeterm“fed tine included in the judgenent
criteria, first expected command intervals that are approxi mately equal

i nt er val $har expeeiiad timeai) & himeatthich e abtdimedeoy ezkpatténg ah slapsed ar e
approximately equal intervals, which are different fromthe first expected

conmand titherfrahs wheg tinooippuiedontdtd exRedRd tE dothpbERE @nimayance
means issues the first expected interval, the second expected comrand

i nt erval a et e ti. i e.co Lnterval |
expect edbygilﬂgh;br?grglﬁpggér% ?%(gﬁ?l?&?gg é%‘élgbggn({%rgrﬁégd tlfint%éi?‘?/ I tP’S tvﬁléh%%]zond
expected cor an io?t rval, as well as the conposite copmand and the

expect ed®?H CICOMRRYIE LOMTARAI iSIes Rt the ERinRacess®ance
interval is one in which the first expected conmand intervals are

cont i nueePBIRARG; t Baesexpected commapettisdupinue iintarvadt isnani datercsl
nmeans issues the first expected command interval, the second expected

conmand whiieh ial obeuiinegl. biyeespoetingl decaaniigd isssiancexeeirod] GNWMIEhH
interval, and the expected change tinme 03/02/2006 13 having the sane val ue

as the sekdil "Eomasapnak! : 0 i ﬁ)qﬂ‘gg and. .t ci ti.nme,
to the disk devir(rzle. aThe.r%gi,I%tgﬁgadlg’g%%g\%ce. C ng%gr ?gﬁﬂgﬁ%ﬁﬁﬁﬁgﬁ&d’t he
disk 1 QLALhOMEREBLHE Dot ¥E A BliVShY il WL 1 B Welring®

a set time which is set sufficiently longer than the predetermined time
included in the judgement criteria, first expected command intervals
that are approximatel’yr equal intervals are continued and thereafter
second expected intervals that are approximately equal intervals,
which are different from the first expected command intervals, are
continued, the expected time information issuance means issues the _
first expécted interval, the second expected command interval, and an
expected change time at which the command interval is expected to
chaﬁge‘ from the first expected command interval to the second
expected command interval, as well as the composite command and
- the expected time, to the disk de{r,ice; and when the expected command
issuance interval is one in which the first expected command intervals
are continued during the set time, the expected time information
issuance means issues the first expected command intervai, the
second expected command interval having the same-valué as the first

expected command interval, and the expected change time



t he seek speed, upon a | ong-term expectation. According to aim?7 of the
present invention, in the recording/playback apparatus of C ai @3%/02HE006
di sk device perforns a process corresponding to the real processing
command and a process corresponding to the virtual comrand while sw tching
at least either of the seek speed and the disk rotation speed on the basis
of the judgenent criteria, processing speed information of the disk device
itself, the expected tine, the first expgcted conmand interval, the second
expected command interval, and the expected change tine. Thereby, .the disk
device can perform an optinmum operation for the device performance desired
by the operator. According to Claim8 of the present invention, in the

recordi ng/ vb appar at us of aim7, .the upper .control, unit .
ol oul nt S TR SRS PRR RalhieOfs TR el chE, D Rled T B PRPSI bRl . the
second expesibitoConaend idaietval Al e AXPeahede ghange tine, on the

basis of a processing content of continuous data controlled by the upper
control unit itraekébya tReadsat davi&h dafepeprd i b cHBt R . o ARBePROSESSEd (N
a nenory that is connected to the upper control unit and tenporarily

st or es t herotadabthniprst dattgh whtl gredeessratpisipedd Lohoritd,onsofelheasdi sk
03/ 02/ 2006 .14 device. Thereby, continuous data to be processed, such as

vi deo dat &P S5R* b c¥BSE R it Ko FerPne e ehRtiAg -t he data. According to

Gaim9 of t,heAQs[:c?rs J.rll'ltg' itgvgfg:{n?n? oifntiigepresent invention, in the
recording/playback apparatus of Claim 6, the disk devicé performs
a process corresponding to the real processing command and a
process corresponding to the virtual command while switching at
least either of the seek speed and the disk rotation speed on the
b'a,éis df the judgement criteria, processing speed information of
thé'disk device itself, the expected time, the first expected
command.interval, the second expected command interval, and the
expected change time.

Thergby, the disk device can perform an optimum operation
for the‘defice performance desired by the operator.

According td Claim 8 of the present invention, in the
reco;ding/playback apparatus of Claim 7, the upper.control_unit
calculates the expected time, or the first expected_cbmmand
interval,_the second expected command interval, and the expected
change time, on.the‘basis of a processing content of continucus
data controlled by the uﬁper control unit itself, a speed at
which the continuous data are processed in a Memory that is
coﬁnected to the upﬁer contreol unit and temporarily stqres the

continuous data, and processing speed information of the disk



recordi ng/ pl ayback apparatus of Claim2, the virtual conmand reception
means perforns the process corresponding to the virtual comand3W@R£2006
switching the seek speed or the disk rotation speed; the disk device

i ssues a response to the upper control wunit at the point of tinme when each
process is conpleted in the process corresponding to the virtual conmmand;
and the upper control unit is provided with a response-to-virtual -command
obt ai ni ng neans for obtaining the responge. Thereby, the upper control unit
can grasp the present state of the disk device, and issue a nore
appropriate processing comuand. According to Caim10 of the present
invention, in the recording/playback apparatus of daim9, in the process
correspond to the virtual command, when the virtual conmand i ncl udes
readi ng of a d?ess and data, the disk device perforns reading after seeking

to the addressrnglehgs éct}@u%bas'@aéah%nsg%yoa&%tea' 'sﬁicﬂ st Beadl z&atdaevi ce

and, thereafter, issues a response to the upper control unit, goes
into a st aftdb}bespabeess'latﬁmlﬁhouwflﬁftdrheplﬂlﬁé uHe gaypnd i ndi catl ng reading
changes to the real processing conmand, the reading operation can be
conpl et ed ear| Perordirer digy Cdatm 2t lsbeppocesdednwetbiout, 08/ 6R¢ 2006 15
inpairing the contan|t of data. According to Claim 11 of the present

i nvent i on,FSSRTERRI/ ?%ﬁ%ﬂ%ﬁknﬁPﬁﬁ%ﬁﬁﬂ%:RfaﬁbﬁwkgustBF Yi%ﬁqﬁ19c°¥WP%4ua process
-corr eSpO'}%'cQQtiQn tr:beean\él E)Eg%ongsorgg% piroé:l\é]sesn ctogge\slﬁézgcyi%lg %8ngge virtual
command while Switching the seek speed or the disk rotation
speed; the disk device issues a response to the upper control
unit at the point of time when each process is completed in the
process corresponding to the virtual command; and the upper
control unit is provided with a response~to-virtual-command
dbtaining means for obtainﬁng the response.

Thereby, the upper control unit c¢an grasp the present stafe
of the disk device, and issue a more appropriate processing
command.

According to Claim 10 of the p;esent.invention, in the

-reaording{playback apparatus of Claim 9, in the process
corresponding to the virtuél command, when the virtual comménd
includes reading of address and data, the disk device pérfbfﬁs
reading after seeking to the address, stores the data in the
memory installed in the disk device and, thereafter, issues a
response to the upper control unit, and goes into a standby state..

Thereby, when the virtual command indicating reading changes
‘to the real processing command, the reading operation can he

completed earlier, whereby data can be processed without



includes witing of address and data, the disk device issues a response to
the upper control unit after seeking to the address, requires @a/A0242006
witten, stores the data to be witten, which are transmtted fromthe
upper control unit in response to the =requirenent, in the nenory
installed in the disk device, and goes into a standby state. Thereby, when
the virtual conmand indicating witing changes to the real processing
command, the witing operation can be aq@npleted earlier, whereby data can
be processed without inpairing the continuity of data. According to Caim
12 of the present-invention, in the recording/playback apparatus of C ains
10 or 11, in the process <corresponding to the virtual conmand, when data

to be witten ar.e ored in the ry installed in the di sk device, an
approxinat%T%Fﬁﬁﬁﬁgeigﬁpﬁﬁ?ﬁXPQ&Fyt%gqﬁﬁ%bry is used leaving a capacity

required for a ol AURLPECASSSYE N, AR BOL GO aGkLONs, ddy uhen data to

be witten are stored, "the data to be wi n~are stored upon maintaining

a mini numsprtidihy/ whs ghe @arpberagad oati1Bighe speednbypidtedi sk device., in
the nenory, as a free capacity. Thereby, when the virtual conmmand is not
changed t cam¥espenflingd/ O /t2@061irsugdr cosmsndg Wemihd abrexeeb@dandn
advance pr,ocess corresponding to the virtual command can be executed

wi t hout | oSigaaat Y londuoft PAgEeSmicer data dihe Aégki destioeoispeedrali ng.

Accor di ng rte%pgug’js: r%g‘%:hq.-j u ggrpéoen errc]>t1 quygngi_:lt%r}:’ siegzll:;{rnge to the address,

' requires data to be written, stores the data to be written, which
are transmitted from the upper control unit in response to the
requirement, in the memory installed in the &isk device, énd goes

.ipto a standby state.

Thereby, when the virtual cﬁmmand indicating writing changes
to the real processing command, the writing operation can be
completed earlier, whereby data can be processéd without
impairing the continuity of data. |

According to Claim 12 of the present invention, in the
recording/playback apparatus of Claims 10 or 11, in the process
corresponding to the virtual command, when data to be written are

" stored in the memory installed in the disk device, an
approximately whole capacity_of the memory is used leaving a
capacity required for a minimum process such as error correction,
and, when data to be written are stofed, the data to be written
are sforéd Ppon maintaining a minimum ¢guantity which can be read
at high speed by the disk device, in the memory, as a free
capacity.u -

 Thereby, when the virtual command is not changed to the real



recordi ng/ pl ayback apparatus of Caim3, the disk dévice stores an

oper ation speed of the disk device itself, an operation swtchiOly Gp£2@06
i nformati on concerni ng power consunption, and the like in the disk type
recording mediumor in an nonvolatile nenmory which is installed in the

di sk device, in a predetermned format; and the upper control unit obtains
the information as required at start-up or the |like of the

recordi ng/ pl ayback apparatus, and creatgs the appropriate judgenent
criteria, thereby controlling the disk device. Thereby, even when the disk

device is exchanged due to failure or the like, the upper control unit can
obtain information required when creating the judgement criteria, and can

update th t.griteri BRI SCRI PTI ON OF THE DRAW NGS Fi gure 1
is a bl oc%ii ag%g%eo a recégrsd?ﬁ%‘?% é{l)Eﬁgkad‘é% REQSeH COFUPABORG ™ fir st

enbodi rrentt@fthtehellaE@a'SﬁrHommaﬁMeE%A R ELOYEE: %iicRofe F1 Q) % Ble '%UrSt rating
an operation of the recording/playback apparatus accor the first

enbodi nmentwwmift intrhewki @s elatt ai ay@mdmrea%@ﬁ/r?&_@@diﬂ Figure 3 is a block
di agram of the recordi ng/ playback apparatus accordlng to a second
enmbodi ment of tﬁfeiomdé%ntio Glpientdord HHegpresdnt siravebkbak, diragham of t he

recordlngépl ¥8ack J% tus according to a third enbodi nent of the
present ecording/pla apparatus of Claim 3, the disk device stores

'an operation speed of the disk device itself; an operation
switching speed, information concerning power consumption, and
the like in the disk type recording medium or in an nonvolatile
memory which is installed in the disk device, in a predetermined
format; and the upper control unit obtains the information as
regquired at'start-up or the like 6f the recording/playback
apparatus, and creates the appropriate judgement criteria,
thereby controlling the disk device.

.Thereby, even when the disk device is exchanged due to
failure or the like, the upper control unit can obtain
information required when creating the judgement criteria, and

can update the judgement criteria.

VB'R“IEF’ DESCRIPTION OF THE DRAWINGS

Figure 1 is a block diagram 6f.a recording/playback
apéaratus according to & first embodiment of the present
invention.

Figure 2 is a flowchart illustrating an operation of the -

recording/playback apparatus according to the first enbodiment of

. the present invention.



invention. Figure 5 is a view for explaining expected tine information of
the recording/pl ayback apparatus -according to the third enmbodi 880 21 20106
present invention. Figure 6 is a flowhart illustrating an operation when
performance desired by an operator of the recording/playback apparatus is
energy saving according to the third enbodi nent of the present” invention.
Figure 7 is a flowhart illustrating an operation when a performnce
desired by an operator of the recordingiplayback .apparatus -is stillness
according to the third enbodi mrent of the present invention. Figure 8 is a
flowchart illustrating an operation of the recording/playback apparatus in
step $S418 according to the third enbodi ment of the present invention.

Lo’a fourth crodaent of A FaoGFoqbr =] d'&Qﬁ{J?L#‘?cba Eagzgﬁ%ﬁ?%c  Viow

showi ng a . gaRastly RicodaMREDFY AGERLHENGIAnkRE g‘ggﬁ jent of the
present invention. 03/02/2006 18 Figure 11 1s a f art ustrating an

oper at i oniafrehheon r ecor di ng/ pl ayback appar at us accordlng to the fourth

enbodi nent of the present invention. Figure 12 is a flowchart -illustrating
an operati on widguae 4iimt gableokndirbriandp€ atles reeaddimg /pl ayiback
recor di ng/ pl ayback

a, pa atus accordlng to a third embodiment of the present
invention.

Figure 5 is a view for explaining expected time information
of the recording/playback apparatus according to the third
embédiment of the present invention.

Figure 6 is a flowchart illustrating an opefation when

. performance desired by an operator of the recording/playback
apparatus is energy saving according to the third embodiment of
the present‘in&ention.

Figure 7 is a flowchart illustrating an operation when a
performance desired by an operator of the recording/playback
apparatus is stillness according to the third embodiment of the

" present invention.

Figure 8 is a flowchart iilustrating an operation of the
‘recording/playback_apparatus‘in step S418 according td the third
embodiment of the'present invention.

Figure 9 is a block diagram of the recording/playback
apparatus accoxding to a fourth embodiment of the present
invéntion.

Figure 10 is a view showing’a capacity of a memory according

to the fourth embodiment of the present invention.



apparatus according to a fifth enbodi mrent of the present invention. Figure
13 is a flowhart illustrating an operation when the virtual cé&ave®ha/2006

indicates witing in the recording/playback apparatus according to the
fifth enbodi mrent of the present invention. Figure 14 is a bl ock di agram of
a conventional recording/playback apparatus. Figure 15 is a flowhart
illustrating an operation of the conventional recording/playback
apparatus. BEST MODE TO EXECUTE THE | NVENTI ON ( Enbodi nent 1) Hereinafter,
a first enbodi nent of the present invention wll be described. In a
recordi ng/ pl ayback apparatus according to the first enbodinent, a command
16 which is issued by an upper control unit 9 through interface units 7
and 8 to a Iowe%%contrg unit e conmand as in the prior

5
art, but a conp ¢ontand f%%ﬁ%?ng%ﬂﬁg Fé +n%ﬁﬁbé?§FﬁEH%%ﬁﬁ%ﬁBefor
per f or i n&w&a@ﬁﬁwﬂaﬁ%{c@%@gﬁa&% BELUALNG CBNLAD LAIESBREGS: ddhe! Ne

conventional single command and a virtual "command I'sS supposed to be

i ssued to & dhekprésatitcant3naiéer the. real processing command. Initially,
the construction of the recording/playback apparatus according to the
first enbodi nerffigmick| 1delislas dilicbetarwiiliusef afigncent opér@urcel wheRigure 1 is

a bl ock dlagr QlOf t he

command indicates reading in the recordlng/playback

apparatus according tc a fifth embodiment of the present
invention.

Figure 13 is a flowchart illustrating an operation when the
virtual command indicates writing in the recording/playback
apparatus according to the fifth embodiment of the present
invention.

Figure 14 is a block diagram of a conventional
recording/playback apparatus.

Figure 15 is a flowéhart illustrating an operation of the .

conventional recording/playback apparatus.

BEST MODE TO EXEéUTE’THE INVENTION
(Embodiment.l)

Hereinafter, a first embodiment of the-present invention
will be described.

In a recording/playback apparatus according to the first
embodiment, a command 16 which is issued by anrupper control unit
9 through interface units 7 and 8 to a lower control unit 5 is

' “not a single comﬁand as in theé prior art, but a composite command

comprising a real processing command for performing processing



recordi ng/ pl ayback apparatus according to the first enbodinent. |In figure
1, the sanme constituents as those of the prior art shown in f|@U&é0242£K§5

given the sane reference nunerals, and description thereof will be
omtted. In figure 1, nuneral 18 denotes a conposite comuand issuance unit
for issuing the conposite conmand 16 conprising the real processing
command and the virtual command to the disk device 13; nuneral 19 denotes
a virtual conmand reception unit for reggiving the virtual command from

t he upper control unit 9, making the disk device 13 execute a process
corresponding to the virtual- command as far as the process can be
performed w thout changing the virtual comand to the real command, and

thereafter, thg &gf dISk deV|c andQ{ QFﬁhe state; and nuneral 17
denotes a Tesponté 1o Fhe Compbaite co nEPIENTEERL of i Es FAT 5hmand  and

ViTtual ComRadyistheXlondhb OREI A 130 sBhps s ROBEL Y aYback; gpparat us

according to the first embodinent will be described accordingt

fl owchart dsfvden i® fftgur eh2. rEalglﬁLQ)CZsbsn@. ddmaghart il ust ratl ng the
operation of the recordi ng/ pl ayback apparatus 03/02/2006 20 according to
the first enbodiviEAaellyni thaldopstincstap o526le tdmcidnpdsld¥acammand

i ssuance unit 18 of the upper control unit 9 sends the conposite commmand

16 conpr PEPREAHHE 6o 4R cfé%stihr?g LigmbetitPosiBenrhevidy bgafeserihedd to the
di sk devi gg.43 efqyén%éag8|§igﬁre HS a§suned tq%tatgfbckeglagggggf |ng comand

recording/playback apparatus according to the first embodiment.
In figure 1, the same constituents as those of the prior art
shown in figure 14 are given the same reference numerals, and
description thereof will be omitted.

In figure 1, numeral 18 denotes a composite command issuance
unit Ffor issuing‘the composite command 16 comprising the real
processing command.and the virtyal command to the disk device 13;
numeral 19 denotes a virtual command reception unit for receiving
.the virtvwal command from the upper controi unit 9, making the
disk device 13 execute a process corresponding to the wirtual
coﬁmand as far as the process can be performed without changing
the virtual command to the real command, and thereafter, makiﬁg
the disk device 13 standby in the state; and numeral 17 denotes a
response to the composité command 16 (real proéessing command and
_virtual command) . .

Next, the operation of the recording/playback apparatus
qccording to the first embodiment will be described according to
a flowchart shown in figure 2. Figure 2 is a flowchart

illustrating the operation of the recording/playback apparatus



is a conmand for reading a predeterm ned quantity of data froman address
A on the disk type recording medirum1, and the virtual comand0i3/&2/2006
command for reading a predeterm ned quantity of data froma nenory .10, and
witing the data into an address B on the disk type recording medium 1,
which is different fromthe address A. Thereafter,. in step 5202, the
conposite command 16 as nentioned above is transmtted through the
interface units 7 and 8 and received byothe Iower control unit 5 in the

di sk device 13, and the virtual command in the conposite command 16 is
received by the virtual command reception unit 19. Then, the di sk device
13 executes the real processing comand in the conposite conmand 16, in

st eps szoqukgu%g£%3tgotg§ Qggléﬁgb [ #Elally, the lower control unit 5 of

the disk device contro S the a of 4 so that the recording/playback
head 2 seeks anﬂmmmayt,om%e%d@beﬁﬁ thORohB6s1 d HorknbRE i@&%ﬁie“%n%d' um

1 in step S203, and checks whether a servo is operated or not. Wen no
servo i s derdt €de theed ewetrorontitold sahds XHeecbipss it tddemaperesi on for
operating the servo; 03/02/2006 21 otherw se, the lower control unit 5 goes
to step SE@B‘PrFﬁ%ﬁ cihe 5Pt PRGRSsdeTeratRRt qudnthe yigftudat ecmmand dad from

t he addre%% g %Qg di E type recording nedium11, and in step S206, the
readi ng op Faglﬁ %:%ﬁ% ed. Wen the reading operationis "K', the

| ower Cont I‘Ol %I t e§aﬂ8ﬁ§ t.l(% §t5695§§f%% tﬂgpe{;g\é Sr%al' iﬁrgg gSl g CSO}M%BH§207

is a command for reading a predetermined quantity of data from an

address A on the disk type recording medium 1, and the virtual

command is a command for reading a predetermined quantity of data

from a memory 10, and writing the data into an address B on the

disk type recording medium 1, which is different from the address
A,

Thexreafter, in step 8202, the composite command 16 as
mentioned above is transmitted through the interface units 7 and
-,8 and received by the leower control unit 5 in the disk device 13,
and the virtual command in the composite command 16 is received
by the virtual command reception unit 19.

Then,.the disk device 13 executes the real processing
command in the composite command 16, in steps 5203 to S$210.

To be specific, initially, the lower control unit 5 of the
disk device 13 controls the actuator 4 so that the
recording/playback head 2 seeks and moves to the address A on the
‘disk type recording medium 1 in step 5203, and checks whether a
servo 1s operated or not. When no servo is operated, the lower

'_ control unit 5 returns to the operation for operating the servo;



When it is decided in step 5206 that the reading operation is not "OK' and
the control unit 5 goes to step S207, it is checked whether th&3MBER 06
execution tines of the reading operation exceeds a |limted nunber of tines
which is set previously. Wen the nunber of execution tines of the reading
operation is under the limted nunber of tines, the lower control unit 5
returns to step S204 to performthe reading operation again and, when
reaching the limted nunber of tines, the -control unit 5 notifies the
upper control unit 9 that the processing. is not conpleted, in step S210.
Further, when the reading operation is-judged as being "OK" in step 5206
and the |l ower control unit 5 goes to step S208, the |ower control unit 5
sends the ta which_are read in ste% SZOE, through the interface units 7
Bhd ©He

and 8, to THEUPPEr Eont SEF AT pper ¥tBhtP8P - unft FFrep
5UCC€SS|\”§2b5ﬁeﬁeb¥éﬁbﬂéyﬁiﬂ§&?qdéhtf%§egfsg£¥%'arwh?%hérﬁioﬂ'§§ecgﬁﬂf5%513
conpletes the data transm ssion, thé lower control unit 5 makes a response

17 to notd by the apperypenté@rdifigt mEathatl,t RAAPINCASS BYosS @ppl eted in
step S210, 'and the upper control unit 9 receives this response 03/02/ 2006

22 17 in geegisgldperfitdopr beegsekedp t Bhherihe aenétpprghengtion tiwe "oaal,
processing. command are identical to the operation in the case where a
si ngl e coMMBNYCYRT SARETPS W F gRedel? c¥Eer3 SRABL IRthsrraee, arlt JoRR A s
first embgdinent,, processes corresponding to the virtual command, which is
i ncl uded in the conposite conmand 16 -

When it is-decided in step 5206 that the reading operation

is not "OK" and the contrel unit 5 goes to step $207, it is
checked whether the number of execution times of the reading
operation exceeds a limited number of times which is set
.preﬁiously. When the number of execution times of the reading
operation is under the limited number of times, the lower control
unit 5 returns to step S204 to perform the reading operation
again and, when reaching the limited number of times, the control
unit 5 notifies the upper control unit 9 that the processinq.is
not completed, in step S210.

Further, when the reading operation is judged as being "OK"
in step $206 and the lower control unit 5 goes to step S208, the
lower control unit 5 sends the data which are read in step 5205,
"through the interface units 7 and B, to the upper control umnit 9,
and the upper control unit 2 successively receives the data in
étep 5209. When the disk device 13 completes the data
transmission, the lower control unit 5 makes a response 17 to
notify the upper control unit 9 that the processing is completed

in step 35210, 'and the upper control unit 9 receives this response



received by the lower control unit 5 in the disk device 13 in step 5202
and is inputted to the virtual command reception unit 19, w | O3 @2/ 2i0€b
out in the followng steps 5212 to 5214. To be specific, in step 5212, the
virtual command reception wunit 19 in the disk device 13 controls the
actuator 4 so that the recording/playback head 2 seeks and nobves to the
address B on the disk type recording nedium 1, checks whether the servo is
operated or not in step 213. Wien no sepyo is operated, the servo is
operated again; otherwise, it goes to step 5214 and stands by in this
state. Although it is not shown in figure 2, when the above- nentioned
virtual command changes to the actual command, i.e., the real processing

command, the di sk device 13 receives the data recorded on the nenory 10
t hrough the fhter?gc%iﬁhits 7 and B. and wites the data in the address B

ont o whi ch the rieen6dbnal sy hackeheate & digsnalayiushy been moved in step

5212. As described above, according to the first enbodiment, the commuand

t o be transmideseting hroomghdt Bee | idertfiacestd @l oBettidie inl @WBrc&ont rol unit
5 by the upper control unit 9 is changed from 03/ 02/ 2006 23 a single
command t &helfe gonputlist copommhirid B&ntohpr tizd wgskhdevied 13pincelssimygoconmand
and the virtual _command,, and the_ processing indicated by the virtual

comand i &5Fer f SR SfitiEF t FEPOHmsEds s PRECS Tificc 5P BERIRPIGRBYr B2l thft ocessi ng
command. eLEl o EmmafiieNh NG, el GHRL SOMMAN,ChaNges sk LhE Lepl; o
processi ng connand, al though, in the prior art, the recordHyIpl-ayback
head 2 iSreceived by the lower contreol unit 5 in the disk device 13 in

step 85202 and is inputted to the virtual command reception unit

19, will be carriéd out in the following steps S212 to 5214.

To be specific, in step 8212, the virtuwal command reception
unit 19 in the disk device 13 controls the actuator 4 so that the
recording/playback head 2 seeks and moves to the address B on the
disk type recording medium 1, checks whether the servo is
operated or not in step 213. When no servo is operated, the
servo is operated again; otherwise, it goes to step S214 and
stands by in this state.

Although it is not shown in fidure 2, when the above-
mentioned virtual command changes to the actual cammand, l.e.,

‘the real processing cbmm’andf the disk device 13 receives the data
recorded on the memory 10'throﬁgh the interface units 7 and 8,
.apd writes the data in the address B onto which the
recording/playback head 2 has previously been moved in step S§212.
As described above, according to the first embodimenf, the

command to be transmitted through the interfaces 7 and 8 to the

lower control unit 5 by the upper control unit 9 is changed from



sought and noved fromthe point of tinme when a new command is issued and,
further, time to performservo check is required, in this first03/02/2006
enbodi ment, the processing corresponding to the conmmand can be perfornmed
wi th the above-described processing tine being omtted, whereby the tine
for executing the processing to the conmmand fromthe upper control unit 9
can be reduced. This reduction in the processing tinme is advantageous in
mai ntaining the continuity of the contg¢fiuous data such as video data to be
handl ed, and results in that the recording/playback apparatus can safely
continue the processing. (Enbodinent 2) Hereinafter, a second enbodi nent of
the present invention wll be described. In a recording/playback apparatus
accordi ng to.thﬁgsecond gnbodinent, a_sel ectabl e seek speed or disk

rotation spead? ?ﬁﬂmangnlauﬁm§ SHPEELER TP Hel At 15dPE o i@ tdesi r ed
by the opglaLok;of éo%glaﬁc&ﬁg'ﬁ% Wi%t’??fkcot?rﬁ%ﬁrggt%?d e %gggsrsi%%né;g! ed

unit 9 determnes a judgenent criteria Tor Vi Ce perrorimnce

by the opanatiest&d dyhenprecondiil icORmbRats 4 B reaphéd W dve 08402/ 2006 24 of
conti nuous data such as video data is ensured in the recording/playback

appar at usprandsshey dinskcadesd dey TBepeed DrpHbceps DE@ SIMIGNEAQT I eSqodalirey to a-
command from -the upper control unit 9 while changing the seek speed or
di sk rot alPBR Sreedrital tewiaRrd Fhenrssdrthibedront tHreeaaiRIEITRER er i a.

First of g.ll-.l:ho&gr}le, %gn%ltxel; up(»:zt:‘Liogcn ag‘ft,tg'?e rree%%l;:gllr?g//' la%%%ikhead 2 is
sought'and moved from the point of time when a new command is
issued ahd, further, time to perform sérvo check is required, in
this first embodiment, the processing corresponding to the
coﬁmand can be performed with the above-described processing time
being omitted, whereby the time for executing the processing to
thé command from the upper control unit 9 can be reduced. This
reduction in the processing time is advantageous in maintaining
the continuity of the continucus data such as video data to be
handled, and results in that the recording/playback apparatus can
safely continue the processing.

{(Embodiment 2)
' Hereinafter, a second‘émbodiment of the present invention
will be described.

In a recording/playback apparatus'according torthe second
embodiment, a selectable seek speed or disk rotation speed is not
uniquély selected for the device perférmance desired by the
‘operator of the recording/playback apparatus, the upper control
unit 9 determineé a judgement criteria for the device performance

desired by the operator on the precondition that the continuity



apparatus according to the second enbodiment will be described wth
reference to figure 3. Figure 3 is a block diagram illustratin@3h@2/2006
recordi ng/ pl ayback apparatus according to the second enbodinent. In figure
3, nuneral 20 denotes a judgenment criteria issuance unit for creating the
judgenent criteria for a seek speed or a disk rotation speed correspondi ng
to the device performance desired by the operator of the
recordi ng/ pl ayback apparatus, and issugpmpg the criteria to the di sk device
13; nuneral 22 denotes a speed selection unit for selecting an optinmm
seek speed or disk rotation speed on the basis of the judgenent criteria;
and nuneral 21 denotes a. speed switching unit for changing the seek speed

or disk rotat d t hat., sel ec ed by the speed sel tion unit 22.
The same c%ﬁs %tr%ﬁglﬁfe’gs Cgaotat FoS8 2 s‘clﬁowr‘f1t ?@Lﬁs ePspgpFd i He ¥er st enbodi nent
are given ﬁmrdaaaﬁpwﬁcqmgpaymsa' %ndame dash LBt oD dhgeepled || be

omtted. Next, the criteria for judging a seek speed or rotation-

speed of thedesstdngiagipispyhdikg appar abkifaad GRosl BBe t@pdrh@os PN Gini t
enbodi ment will be described with respect to two cases, 03/02/ 2006 25

assum ng tﬂuﬂﬁlﬂHeckﬁﬁq%ﬂghﬁheeseﬁknﬁpeddbyrtdu;hopetattwn(ﬂ@ebueat its own

recordi ng/ pla b aratus is energy . saving, and that it is stillness.
In this sé%’ ?&%ﬁﬁj the, JYA9eBEBY chidifttiidned speed switching unit 21,

'S spee o bt b LRl e SR A e
rotati on" agparafiificcording to the second embodiment will be described
with reference to figure 3. Figure 3 is a block diagram '
illuetrating the recording/playback apparatus according to the
second embodiment.
in figure 3, numeral 20 denotes a judgement criteria
issﬁance unit for creating the judgement criteria for a seek
speed or a disk rotation speed corresponding to the device
perfofmance desired by the operator of the recording/playback
apparatus, and issuing the criteria to the disk device 13;
numeral 22 denotes a Speed selection unit for selecting an
optimum seek speed or disk rotation speed on the basis of the
judgement criteria; and numeral 21 denotes a speed switching unit
for changing the seek speed or disk rotation speed to that
selected by the speed selection unit 22. The same constituents
as those showrn in figure 1 for.the firsf embodiment are given the
same reference numerals, and description thereof will be omitted.
Next, the criteria for judging a seek speed or a disk
rotation speed of the recording/playback apparatus according to

the second embodiment will be described with respect to two cases,



speed rotation". Initially, a description wll be given of judgenent
criteria in the case where the device performance desired by t 0 /0p2y 2006
is energy saving. In the speed switching unit 21 of the recording/pl ayback
apparatus, since the seek speed can be changed in two levels, when it is
assunmed that the power consunption at high-speed seek is WL while the
power consunption at | ow speed seek is W2, the power consunption W2 at

| ow- speed see k is certainly smaller thgs the power consunption W2 at

hi gh- speed seek and, therefore, an expected value of the seek speed in
this case is a | ow speed. Accordingly, the disk device 13 perforns an
operation while selecting the | ow speed seek within a range which does not

[ [ t i_nyj L Furt . inth d i_t chi it 21,
the di sk rorarnsd el Blp ot MEAER 54 REPEUAIE, SAnk he poner

consunpt i arecdr8lie8ybahbacy QPBhrAtud QW SRESL, rOLahLon.iham at s hi gh- speed
rotati on and, therefore, an expected value Of disk rotation speed in this

case is alsdllewsspeelinritiiat iseBondHosmetiment | hid asResboRB/mAL 20063 26 to the
di sk rotation speed, an appropriate speed according to the contents of

dat a proceé®seAgSEhbehthhands| ekt ddhe Thak fmeediren batchargefeimandl ed are
continuouagda a sagh as video ;data and the content of processing is |arge

such as HarPng t10 SEGEENCEY of oiPPifiousndatae #tisthEokaon iskesdf or
exanpl e, WAEM,ONe, SEANLNGEQS AALNURYS, dRla 4 S Laken f Lom hhe,,
speed rotation".
Initially, a description Qill be given of judgement criteria
in the case where the device performance desired by the operator
is energy saving.
In the speed switching unit 21 of the recording/plafback
apparatus, since the seek speed can be changed in two levels,
when it is assumed that the éower cohsumption at high-speed seek
is Wl while the power consumption at low—spéed seek is W2, the
power consumption W2 at low-speed seek is ceftainly smaller than
the power consumption W2 at high-speed seek and, therefore, an
expected value of the seek speed in this case is a low speed.
Accbrdingly, the disk device 13 performs én operation while
selecting'the low-speed seek within a range which doesrnot impair
fhe-continuity of data.
Further, in the speed switching unit 21, thé.disk rotation
.gspeed is also changeable in two levels, and the power consumption
is certainly lower at low-speed rotation than at high-speed
rotation and, the:efore, an expected valué of disk rotation speed.  '

- in this case is also low-speed rotation. However, with respect



input unit 12 and witten on the disk type recording nediuml1l while the
ot her sequence of continuous data is read fromthe disk type Hﬁiﬁ@EﬁQOOG

medium 1 and outputted fromthe output unit 11 to be viewed as an inage,
even if the expected value of the disk rotation speed is "l ow speed
rotation”, the high disk rotation speed mght be inpaired wthout the high
disk rotation speed. On the other hand, when the content of processing is
smal | such as handling one sequence of ggata, for exanple, when only one
sequence of data is read fromthe disk type recording nedium1 and
outputted fromthe output unit 11, the continuity of data m ght not be

i npai red even when the disk rotation speed is set to "l|low speed rotation”

as the expgcted val ue_of .t.he spee Herei nafter, a description will be
gi ven of c%%dﬁ%lgﬁag rABHERs FBR T G §€Péﬁ?f+ﬁf%aﬁpﬁﬁﬁr%RHQE§H€gdF%kthe

rotation S&ﬁ%nt@sce@r@lawptrecteglseu&‘go@h%ﬂtld%e pée%%%gang For exanpl ¢ Qte. o

power consunption per unit tine, I's requi red when the disk

speed is "hi gh-Bipeed.s, olvREh QfEta s W,heﬁadilefdf BEENESHiRAoROWL Sa € as
consuned per unit tinme, which are required for each of high-speed rotation
and | ow sptisttor gebeionl the poNBsntand bhece 32 2006r g7 spaheasconsunpti on
per unit tinme, which is required for |owspeed rotation, is WB-.t13.

Further, 2°9HiBFcHIR S4TUBBARS ©F GoBEIineRs Hasd, alhiteh same hdiues i Bl | y
tmlon\Mthlnthetlnereqwred

reqU|red ag.gampared to at_hi speed ro
for decel era ?on to  chang® ‘%émﬂ’l gg PRETIERS FREY ¥ SRFAT gRESp e
rotation t@ph®Winit 12 and written on the disk type recording medium 1
while the other sequence of continuous data is read from the disk
type recording medium ! and outputted from the output unit 11 to
be viewed as an image, even if the expected value of the disk
rotation speed is "low-speed rotation”, the high‘disk rotation
speed might be impaired without the high disk rotatien speed. On
. the other hand, when the content of processing is small such as
handling one sequence of data, for example, when oniy one
sequence of data is read from the disk type recording mediumil
and outputted ffom The output unit 11, the continuity of data
migﬁt not be impaired even when the disk rotation speed is set to
"low;speed rotation" as the expected value of the speed.
Hereinafter, a description will be given of conditional
expressions for selecting an appropriate disk rotation speed
according to the content of procéssing. For examplie, the power
consumption per uﬁit'time, which is required when the disk
rotation speed-ié "high-speed rotation", is W3, a difference in
powers to be censumed per unit time, which are required for each
of high-speed rotation and low-speed rotation, is AW3, and the

\



speed rotation, is AW, and a difference in powers to be consunmed, which
are additionally required as conpared to at high- speed rotati o302y B0
time required for acceleration to change the disk rotation speed from

| ow- speed rotation to high- speed rotation, is A W. Further, in relation
to the processing content, the tinme during which the disk should be
rotated at high speed is Tl, and the tinme during which the disk may be
rotated at |ow speed is T2. Initially,gqa difference d WV in power
consunption between the case where adjustabl e-speed rotation is carried
out such that the disk is rotated for tine T1 at the high speed and then
decel erated and, thereafter, rotated for time T2 at the | ow speed and then

accel erated, and the case where the high-speed rotation is maintained, can
be expr esgga'esyc?%%lﬁ%lanﬁ?? B SRS EEPNES - BB IR E2 FeVL B PeERB X
(T1+T2) ) rowl g-1)-The first term.of (formyla 1) shows_ the power
consunpt i ('.)Cr?tia}_igz’lft?’her%cg;'s3eA I FfélcrEgF]é’r at Q&%f‘éﬁﬁmﬁe&& 8?%5?‘7%%%?’8 carried

out, and cbhgus&s,0nditar 816 Naws thiBRa POYE e HQR IBRp! sgiuhere the
hi gh-speed rotation is naintained. \Wen tﬁﬁs ?%?ﬁ%fﬁﬁFépﬁ%pﬁbﬁgogé&§$

devel opedspéédrmiakidh witiobt aibretimd\ Mayutr&d\Wor AciBieletforXth2 . . .
(formula 2 Accordingly, in order to achieve energy saving as a device
per f or ranE®209e Ghe dighntepddes, spered frea High snsedt roratimmedoi $ownot

accel erated or decel erated en OM in (formula 2) is
speed rotation, is AW4, and a difference in powers to be

consqmed, which are additionally required as compared to at high-
speed rotation within the time required for acceleration to
Change the disk rotation speed from low-speed rotation to high-
speed rotation, is AW5. Further, in relation to the processing
content, the time during which the disk should be rotated at high
speed is Tl, and the time during which the disk may be rotated at
low speed is $2.

Initially, a difference AWz in power consumption between"

the case where adjustabie—sﬁeed rotation is carried out such that
the disk is rotated for time T1 at the high speed and then
decelerated and, thereafter, rotated for time T2 at the low speed
and then acceleréted, and the case where the high-speed rotation
is maintained, cah be expressed by (formula 1). )
' AWa = {W3XTL+(W3~AW3) XT2+AW4+AWS)-{W3X (T1+T2) }
... {formula 1)

The first term of (formula 1) shows the power conéumption in
the case where acceleration and deceieration are carried out, and
the second term shows the‘power consumption in the case where the .

high-speed rotation is maintained. When this formula is



positive, and it is advantageous to accelerate or decelerate the disk
rotation speed when L WA is negative. Further, in (formula 2) &3/402/2006
condi tional expression, since A W, AW}, and A Wb are constants inherent.
in the disk device 13, A WB becones negative when tine T2 during which

| ow- speed rotation nmay be carried out is long, and therefore, it is
considered that performng acceleration or deceleration during disk
rotation is advantageous in regard to egergy saving. Therefore, when the
performance desired by the operator of the recording/playback apparatus is
energy saving, the judgenent criteria to be set in the judgenent criteria
i ssuance unit-20 should include, as for the disk rotation speed, tinme T2

which allQws d.\ t ipg,(formula 2) or time T2 which is obtained by
addi ng a. nmar giﬁ to e ofarrg% Il“g an&lgF%bV\s b Wa-to be a negative val ue,

as a predetermned tinme, an It A RS- seek sp e J,ow
speed shoul d be sel ected mﬁ?ﬂ%ﬁ ahfgﬁb%ﬁ§hg$h>$oes not dégﬁgggméﬁﬁé)
continuity of detardihelyl sk dediecetd Icidehecéseryy pviAYMSeekespeed or
disk rotation speed with the speed selection unit 22 by sel f-decision on.

t he basi sPEFIPHEASovdTdés crt stk dasdgentnt ¢het 8isl, rehadiohaseres! tise speed
with 03/02/ OOGEﬁg t he sgeed switching unit 21, whereby energy saving which
is desirBa b3FiHE apEFatbricelaratedcHhen iylpl Hy bdormappatlatiss is

achi eved ﬁggigaggy QhéiP%rEktJH%a%QQgLE%QtQG %écggggégwu%gsdgaéfgéggéh has vi deo
data in the recording/playback apparatus. Xt, a d%scrlp Fon Wil T Be gi ven
of Criterﬂi@ﬁﬁrdtﬁﬂggﬁﬁ§§eed when AWa is negative. Further, in (formula
2) as a conditional expression, since AW3, AW4, and AW5 are
constants inherent in the disk device 13, AW3 becomes negative
when time T2 during which léw-speed rotation may be carried out
- is long, and therefore, it is considered that performiné
acceleration or deceleration during disk rotation is advantageous
in regard to energy saving.
Therefore, when the performance desired by the operator of
the recording/playback apparatus is energy saving, the judgement
criteria to be set in-the judgement criteria issuance unit 20
should include, as for the disk rotation speed, time T2 which
allows AWa to be 0 in (formulé 2) or time T2 which is obtaihed
by adding a margin to the former T2 and allows AWa to be'a h
negative value, as a predetermined time, and-further,'as fdi'the
 seek speed, the low speed should be selected within a range that
cic?es not degrade the continuity of data. The disk device 13
selects an optimum seek speed or disk rotation speed with the
. speed selection unit 22 by self-decision on the basis of the

above-described judgement criteria, and changes the speed with



in the case where the performance desired by the operator of the
recordi ng/ pl ayback apparatus is stillness. Assuming that the seé®d/Ap2éa0m
be changed in two levels by the speed switching unit 21, since seeking
operation is nore silent when the seek speed is | ow than when it is high,
an expected value when stillness is desired is a | ow speed. Accordingly,
as in the case for power consunption, the |ow. speed should be selected

wi thin a range which does not degrade thg continuity of data. Further, it
is assuned that the disk rotation speed can be changed in two |evels by
the speed switching unit 21. Wth respect to the disk rotation speed,

| ow- speed rotation and hi gh- speed rotation do not only have the respective
occur at

| evel s of i SES so_ di sconiinuous, changes of noi se .

accel erate éro ﬁ%dogugﬁ%ﬂjegcglﬁér%a?e’d “’r%&rs?}’ o?ﬂegrﬁd SEHePe "?%slc &Prong
tendency ddwilrdd@yevit Uid QR o0f of Ol rabbldNRSS 15088k U Lo fde

audi tory sense of human being. Accordingly, with réspect to the disk
rotation speedyvedt while egiintadnibattHcheohtielival ofetyeeimidie dacsehenat ed
rotation and the decelerated rotation, i.e., each of the mnimumtine Tl
for conti ritfi fg9eRedntzyhas fdedreenedingrpbadb3d 022006180 the ni ni numtinme

T2 for continuéE%?Jhe hom/s eed rotation, should be set bg human
sensitivity, a di AgBBCTHE - CRalatt 415 §iVeR of “HHerdrskt deiH9eBer8, not

oS Juant L S SHmpu oo RSSShOnSe TISHEL Y B WD, 0F SEGf Tance
the judgewe@brding/playback apparatus is stillness. .

Assuming that the seek speed can be changed in two levels by
the speed switching unit 21, since seeking operation is more
silent when the seek speed is low than when it is high, an
e#pected value when stillness is desired is a low speed;
A&cordingly, as in the case for power consumption, the low sﬁeed
should be selected wiﬁhin a range which does not degrade the
continuity of data.

Further, it is assumed that the disk rotation speed canrbé
changed in two levels by the speed switching unit 21. With
respect to the disk rotation speed, low-speed rotation and high-
speéd rotation do ﬁot only héve_thé'respectiveflevels_of noises,
but also discontinuous changes of noise occur at accelerated

;‘rotation and decelerated rétation, and there is a strong tendehcy
that the evaluation of total stillness is entrusted to the -
auditory sense of human being. Accordingly, with respect to the -
disk rotation speed, it is required that the interval between the

accelerated rotation and the decelerated rotation, i.e., each of

_the minimum time T1 for continuing the high-speed rotation and



criteria to be set in the judgenent criteria i ssuance unit 20 should
include, as for the disk rotation speed, the minimumtine Ti fé3/02/2006
continuing the high-speed rotation and the mninumtinme T2 .for continuing
the | ow speed rotation which are predeterm ned according to the
characteristics of the disk device 13, and further, as for the seek speed,
the | ow speed should be selected wthin a range that does not degrade, the
continuity of data. The disk device 133sel ects an opti num seek speed or
disk rotation speed with the speed selection unit 22 by self decision on
the basis of the above-nentioned judgenent criteria, whereby stillness
desired by the operator of the recording/playback apparatus can be

realized il e.mai i.ni ng-C i nui.t. f ont.i huous dat uch as vi.deo
data in t\#gler g%%%gélg(iea%ag c%g%é%g Iﬁ%:&. ;lé’t‘faﬁ%%e frot%ﬁglfrﬁ’dg%]

criteria foeorethgy MAGRMEBhs: t GFilther hBcbSSURNES Hﬂétcr%(}ae\%ﬁuse%%@%&
e

control unit 9 to the disk device 13 may be carried out en

r ecor di ngkpkagtbsic kievdpranal usotstbar taabpi tari wshesmpuithtfibasEnéxpeidapmance is
selected by the operator of the apparatus. As described above, in the -
recor di ng/ pl ayBF&cke&ppenr athes OB¢ 029 X308 a3 adevintidngyt the rpesetondot

enbodi nmen even en there are plural performances desired by the
oper at or %?et?ﬁfqr 8ﬁéPE§$ﬁV§§BEBRragbﬁa?%Pﬁé}l?$ﬁ?q Figemdden it eri a

i ssuance upj{c 20 of, LOSSUPRS (ngORLEQL, MY L 9y cL£ANES, ] udgenment cri teri a
including predetermned tinmes on asgung}lon F%a conPan|ty 5t 28at a shoul d
be mai nt asgmaela include, as for the disk rotation speed, the minimum time
Tl for continuing the high-speed rotation and the minimum time T2
for continuing the low-speed rotation which are predetermined
according to the characteristics of the disk device 13, &nd
gurther, as for the seek speed, the low speed Shouid be selected
ﬁithin a range that does not degrade the continuity of data. The
disk device 13 selects an optimum seek speed or disk rotation
speed with the speed selection unit 22 by self decision on the
basis of the above—mentioﬁed judgement criteria, whereby
stillness desired by the operatorrof the recording/playback
apparatus can be realized while ﬁainfaining continuity of
continuous data such as video data in the reCOrding/playback
apparatus: |
Issuance of the judgement ¢ritefia from the judgéﬁeﬁt
.criteria issuance unit 20 of the upper control unit 2 to the disk
device 13 ﬁay be carried out when the.recording/plaﬁback
.apparatus starts up, or when a different performance is selected
by the operator of the apparatus.

As described above, in the recording/playback apparatus



and sends the judgenent criteria 'to the disk device 13, whereby the disk
device 13 selects, on the basis of the judgenent criteria, an O3/0A2OSEK
speed or disk rotation speed with the speed selection unit 22 without
degrading continuity of data, and processes a command fromthe upper
control unit 9 while changing the seek, speed or disk rotation speed to the
sel ected speed with the speed swtching unit 21. As a result, the
perf.ormances desired by the operator ofithe recording/playback apparatus
can be achi.eved. (Enbodinent 3) Hereinafter, a third enbodi nent of the
present invention wll be described. A recording/playback apparatus
according to the third enbodi nent sends, to the disk device 13, a conposite

d1 I, Si ' d i_rtual d
el s AT RO AP or et ol X R AR PR ) Fo "bRb WSoSFE & MbTand 16

(expect ed ddrifBrmeXpes tRd 1¢eAMBR A bpkYator PeRL e &Hangs /b1 fack N

addition to the judgenent criteria corresponding to the perfaormance
desired byppheatper after jofigéhentr endrdirng/ =aphaec kuniappar af ushélagperbed for
t he second enbodi nent, and the disk 03/02/2006 32 device 13 operates while
sel ect i ngaRtopt i WiE Jeckeapred wigenkenk cridteatpoindpeddgbyr eddfemdoiegi on on
t he basis_of the expected ti information. Initially, the construction of
the recor g7 ot i&lﬁ'ptéﬁlba'{%tué’o&&’a‘?’cﬁﬁhé’ft E}aF%es}‘Pﬁi{Fidb%rﬁﬂfd?%ﬁFdw Il be
describedand sends the judgement criteria to the disk device 13, whereby
the disk device 13 selects, on the basis of the judgement
criteria, an optimum seek speed or disk rotation speed with the
speed seiection unit 22 without degrading continuity of data, and
ptbcesses a command from the upper control unit 9 while changing
tﬁé seek . speed or disk rotation speed to the selected sﬁéed with
tﬂe speed switching unit 21. &As a result, the perf@rmances
desired by the operator of the recording/playback apparatus can
be achieved.
(Emboéiment 3)
,Hereinafter,'a third embodiment of the present invention
will be described.
A recording/playback'appératus accoraing to the third
embodiment sends,'to the disk device 13, a compdsite command 16
comprising a real processing command and virtual command as well
-és_time informatibn expected relating to the composite command 16
{expected time, expected command interval, expected.change time),
" in addition to the judgement criteria cofrgsponding to the
performance desired by the operator of the recording/playback

apparatus described for the second embodiment, and the disk



with reference to figure 4. Figure 4 is a block diagram illustrating the
recor di ng/ pl ayback apparatus according to the third enbodi nent 03/02Y g00%
4, the sanme constitutes as those shown in figure 3 for the second

enbodi nent are given the sane reference nunerals, and description thereof
will be omtted. In figure 4, nuneral 23 denotes an expected tine
information issuance unit for sending tinme information which is expected
-relating to commands to be issued aftegzstarting of real processing
command, together with the conposite command 16, to the disk device 13.
The expected tine informati on conprises expected tine TO expected comrand
intervals b Tf and Lt's, and expected change tinme Tc. The expected tinme TO

is an exp ! aps n the conposite comman 6 is
i ssued togﬁﬁgget%%qgf%?ﬁgg‘%%%%h% lgﬁgﬁg£ggigpaﬁm%%g%§% Sgﬁﬁgﬁﬁi l?é., t he

real processhngopesdeed. b¥heelax pret 8ok OSTBMG HLAEEE A the 8fpe SRECHRD
command i ssuance interval of plural virtual conmands which are to be

i ssued duihfigrmesiem.period of tinme fromwhen execution of the real
processing conmypand is started. Wien the expected conmand interval changes
from an i nt er vaPEHabiot fee comtigiumiicguet nghe recabdimsrdmtvbenkd set tine,

the formeg 7{%31%9500§£ 3/2%06 §3 IS, a first. expected conmmand interval ATf
whil e the ?%. er > frvervar? ir§ 5 Eé@ﬁﬁﬁi5%%88ygﬂﬁb6ﬁﬁ&nae|4ﬁ§9qﬁ§FdATs, and a
[1e a0 e dusohl oy e AP OO LD COBTOLI! Eosgpct e shange
in the juddemseibtenytiid ded0s8indasl dybatReapparatus according to the
third embodiment. In figure 4, the same constitutes as those
shown in figure 3 for the second embodiment are given the same
reference numerals, and description thereof will be omitted.
In figure 4, numeral 23 denotes an expected time information
 issuance unit for sending time infoimation which is expected
relating to commands to be issued after starting of real
proéessing command, together with the composite command 16; to
the disk device 13. The expected time information comprises
expected time T0, expected command intervals ATf and ATs, and
expected change time Tc. The expected time T0 is an expected
time to be elapsed from when the composite command 16 is issued
to when the virtual command changes to an actual command, i.e.,
the real processing period. The expeéected command'intervai is an
expected command issuance interval of plufal virtual commands
which are to be issued.during a set peribd of time from when
execution of the real processing command is started. When the
expected command interval changes from an interval to another

interval during the above-mentioned set time, the former interval



second enbodi nent. Wien. the device performance desired by the operator of
t he recording/pl ayback apparatus is stillness, the set tine is03402€2006
| onger than the sumof the mninumtinme T1 for continuing the high-speed
rotation and the mninmumtinme T2 for continuing the | ow speed rotation.
When the device performance desired by the operator is energy saving, the
set tineis atinme longer than the mninumtine T2 for continuing the

| ow-speed rotation. Hereinafter, the egpected tinme information will be
described nore specifically with reference to figure 5. For exanple, it is
assuned that the recording/playback device outputs, fromthe output unit

11, video data which are read fromthe disk type recording nedium1 of the

di sk devi Y-Ta] . Vi, d i) di i deo dat
uppl | 1 T TRt oot popbeia, AR Be bt #90PHR ' ccor i g

and the tiiffervas CANCQlRdnalt@fedidi® RS nRASSLH. Al Thig £aSGe it 1S
,expected that a real processing command indicates data reading, a virtual

command i rafi cdiel the dnkervahgls angberhedr sadihaggants witid iexgecosaands ar e
alternatel%zand continuously issued at approximately equal intervals ATf

fromthe ecbHts dI€-unFrrheny 0212066 Bums dsashaoeredetiemnénedptinche
s Mo berme s R I S A R
pr 0CeSSi NG.oEaRk Allibashlbnt e WLSK IRVLES: IS ALeLAMNGE G 2Dda T, I, Lxpect ed
that the commands w |l be issued at |nter§%f K%g hich is Torger than the
operator of the recording/playback apparatus is stillness, the
set time is a time longer than the sum of the minimum time T1 for
continuing the high-speed rotation and the minimum tiﬁe T2 for
continuing the low-speed rotation. When the device performance
desired by the operator is energy saving, the set time is a time
ldhger than the minimum time T2 for continuing the low-speed
rotation.
Hereihafter, the expected time information will be described
more specifically with reference to figure 5. For example, it is
.assumed that thg recording/playback device outputs, from the
output unit 11, video data which are read from the disk type
recording medium 1 of the disk device 13, and reproduces the
.video data while recording video data supplied from the input
unit 12 in the disk device 13 by timer recording, and the timer
is cancaled after time Ttm has passed. In this case, it is
.expected that a real processing command indicates data reading, 2
virtual command indicates data writing, and the reading and

writing commands are alternately and continuously issued at

approximately equal intervals ATf from the upper contrel unit 9



expected command interval A Tf, from expected change tinme Tc at which tinme
Tt m has passed since an issuance of the real processing command3/®2¢YRH06
above-nentioned specific exanple, the reason why the intervals of ‘the
commands are approximately equal intervals is because the transfer speeds
of data such as video data especially are simlar in one sequence and
these data are processed at approximtely the sane tinme. Therefore, these
data are considered as approximately tBAé same data. Accordingly, the
expected time TOto be elapsed until the virtual command is changed to the
real processing conmand is equal to A Tf (TO= A Tf). Further, when the
command i ssuance intervals do not vary in the set tine, the second

expect ed COMANGokNtST MM erripti Snechidlo thEa. SaB-rrakUeAs, tthe Ligst

expected command interval A Tf, and the expected change tine Tc I's set so
as to haveid hensaired vatteer admet hem ets phbBed Nedtt betbReHpshatb s wf the
recor di ng/ pl ayback apparatus according to the third enbodinent will be
descri bed.cutputi fheydate dadéingt ¢omand, | wher giw cheopredessiagecoiamgst he

devi ce peQLpEgange_de ired bé_the operator of the recordingéplayback _
appar at us 9's “Bfie? 4" SRITG. 13i At AHCEFf RS 08/ b2/ PIOELSY Braleridrgy saving
by 1 he- spEBNSHIT o Pan 1 ES05 e dnCPT i e %1 WAL FanCraTe: | FFBSEPSt | NG a
series of «gBerals Unahd LHE.LARE MY erldle MeViae RRLAOLBAGE egired by
the operator is energy saving rn the recor di g/ pl ayback™ appar at us
accor di ngwhoch time Ttm has passed since an issuance of the real
_processing command. In the above—méntioned specific example, the
reason why the intervals of the-commands are approximately equal
intervals is because the transfer speeds of data such_as video
data especially are similar in omne se‘quence and fhesé dafa are
processed at approximately the same time. Therefore, these data
are congidered as approximately the same data. Accordingly, the
eXpected time TO to be elapsed until the virtual command is
changed ‘Eo. the reai processing command is equal to. ATE (TO=ATE).
Further, when the command issuance intervals do not vary in tﬁe
set time, the second esxpected command interval ATs is set at-the
same value as the first expected command interval ATE, and the
expected change-time Tc is set so as to have the same value as
~the set time.
Next, the operation of the recording/playback.apparatus
according to the third embodiment will be described.’
Initially, a déscriptipn will be given of the case where the

device performance desired by the operator of the

recording/playback apparatus is enérgy saving. Since the effect



the third enbodi ment. The judgenent criteria in the case where the device
performance desired by the operator is energy saving are as al 0s92/2006
described for the second enbodi ment, and exchange of the |udgenent
criteria between the judgenent criteria issuance unit 20 and the disk
device 13 should be carried out when the recording/playback apparatus
starts up (not shown). Although steps S204, 5:206, and ‘S207 shown in figure
2 work simlarly also in figure 6, the8gs steps will be omtted in figure 6
to sinplify the description. Furthernore, also in this third enbodi nent,

it is assuned that the real processing command is a command for reading
data fromaddress A on the disk type recording medium1, and the virtual

conmand i Sof &RIFERNGsE Ol Wl 5139911% @vh%ho{:ﬁcg eegeig)rl%w%gel e, flddl’ €ss

B on the disk type recording nmedium1 re ere%ce to figure 6
initially,the ssbepsS30d,ist bRangepast @det kpBed HhALFRLhOMNAITSYRANGEHNI t 23 Of
the upper control wunit 9 expects the expected tinme TO from when the
conposite .confiEnde §sbaned lgmchat8 1kswes at heg comeadieseot copmnad idbhst 0
when the yﬁrkual comand in the-conposi.te command 16 changes to an
03/ 02/ 200636 5T eGSR rﬁeVé&ﬁnaﬁafmrmaéme fiRgiFehbypitbeeslsraf-cconmand
to be ne fter. .the sends .t he expected tine
TOto thew%?sbég%€ﬁ%%a%% %oge éFcﬁF?ﬁP?ﬁﬁaa %ﬁﬁgs??3?5§§ﬁﬁaﬁacggé;nq st ep
S302, thethewehi€pdbokidaht. 5 of the di sk device 13 receives the
conposite conmmand 16 and the expected time TO In :

The judgement criteria in the case where the device

rerformance desired by the operator is energy saving are as
already described for the second embodiment, and exchange of the
judgement criteria between the judgement criteria issuvance unit
20 and the disk device 13 should be carried out when the
recording/playback apparatusrstarts up (not shown); Although
steps 5204, szbs, and $207 shown in figure 2 work similarly also
in figure 6, these steps will be omitted in figure 6 to simplify
the description.

Furthermore, also in this third embodiment, it is aésumed
that the real processing command is a command for reading'data
from address A on the disk type recording medium 1, and the
virtual command is a command for writing data stoied iﬁ the
memory 10 into address B on the disk type recording medium 1.

With'referenCe to figure 6, initially, in step $301, thé
expected time information issuance unit 23 of the upper control
unit 9 expects the expeqte& time TO from when the composite
command isstance unit 18 issues the composite commaﬁd 16 tﬁ when

the virtual command in the composite command 16 changes to an



step 5303, the lower control unit 5 calculates a processing tine Tnl which
is required until terminating the real processing command at t8/AR2K2006
speed corresponding to the device performance desired by the operator, .on
the basis of a difference between the current address on the disk type
recordi ng nedium 1 at which the recording/playback head 2 is currently
positioned and the address A, of the real processing conmand, the current
disk rotation speed, and the quantity & data to be processed. Since the
expected value of the seek speed is the |ow speed, the processing tine
Tnl i's a tine obtained by giving a margin to the processing tinme in the
case where the | ow speed seek is selected. In step 5304, the |ower control

unit 5 conpanes pRecHEOLRPSoRBatd e B, whihrd, peOBLILING, Ebifaddedint!
the end of the process corresponding to the real processing comrand, which
i s obt ai néek mewdubt sactd . ngntihehewlapeed thevufitons | SGURNERe Ofxidia GONPOSi te
command 16, fromthe expected tinme TO Wen the remaining tine TO is

| arger thdnenhd? pe o siing deviceTAB, todethower thotiie aompositd jamtges t hat
the | ow ek eed is tqg be se|lected, because the continuity of data is
not degr agg;g eég‘nsgﬁ%nsa[a%e ?Ba/ LA SRBERPY Sindd| écebdEhaidakidrvigeeddi ni ng
time TO ig.shpll rﬁgﬁ i ti il . the ,03/02/2006 37 |ower
cont rol unff 5 %ugggiQ?ﬁg%Q?ﬁg |g%§%22i52%§%83i%¥%%§%68 éb@ﬁ tedT™hen t he

seek speedtsRYyshEs.t el O¥wEPERAL ST ERn 8304 cia§cui§éésO\§/egrQé/e§i%B' 228

wherein the | owspeed seek is carried out,
Tnl which is required until terminating the real processing

command at the seek speed cqrresponding to the device performaﬁce
desired by the operator, on the basis of a difference between the
‘cu;rent address on the disk type fecoﬁding medium 1 at which the
reéording/playback head 2 is currently positidned and égé adéress
A of the real processing command, the current disk rotation speed,
and the quanti‘i:y of data to be processed. Since the expected
“value of the seek speed is the low. speed, the processing time Tnil
is a time obtained by giving a margin to the processing time in
the case where the lqw~speed seek is selected. In step 5304, the
lower contreol unit 5‘compares the processing time Tnl with a
remaining time TO' until the end of the process corresponding to
the real processing command, which is obtéined by subtracting the
elapsed time from iésuance of the composite command 16, from the
exPected time TO. Whéh the remaining time TO' is larger than the
. processing time Tnl, the lower control unit 5 judges that the low
seek speed 1s to be selected, because the contiﬁuity of data is
‘not degraded even when the low seek speed is selected. When the

remaining time TO' is smaller than the processing time Tnl, the



and, when the high-speed seek is required, it goes to step S305 wherein

t he high-speed seek is carried out. Wien seek is conpleted at 08¢ ®G2A28H
A on the disk type recording nmedium 1, the process indicated by the real
processing command, i.e., data reading, is carried out in step S307. The
subsequent steps S208 to S211 are identical to the operations shown in
figure 2 and described in the first enbodi nent and, therefore, description
thereof will be omtted. Wen it is chegked that the process correspondi ng
to the .real processing command is conpleted by the upper control unit 9
in step S211, the disk device 13 proceeds to the operation -corresponding
to the virtual conmand. To be specific, in step $308, the disk device 13

cal cul ate r ' L0 e S 1 Lgh-speed.seegk .is carried
out from tslﬁg%ggfggﬁﬁ% rltetsge%\h?%é%ﬁ%%t%a%é\{helf d?ggg %’?eean&sagopl?%cessi ng
time in theiecaseawhere | ow speed seek is carried out, on the basis of a

di fference. between the current address A on the disk type recording

medi um 1 at whitWHern hiber eesk diprgdphay backHecadw Fodesl,cytepndios pesi ti oned
and the address B of the virtual command, the current disk rotation speed,
and the qdRALPY§dotY dePaSPec HihaniedaesBedlowmsaereresif tier carhkedliosit, devi ce

13 03/02/20Q6 38 cal.cul ates a ocessing tinme Tn2 using the two processing
times- | n%Eont ¥A%t ﬁghﬁ?%%‘%gssieﬁ 7 mEeHRredy nit ;ﬂ‘l‘?%e%iﬁ@el? i%%é’E’TnZ may
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completed at the address A on the disk type recording medium 1,
the process indicated by the real processing command, i.e., data
reading, is carried out in step S307. The subsequent steps 5208
to $211 are identical to the operations shown in figure 2 and
described in the first embodiment and, therefore, description
thereof will be omitted.

When it is checked that the process corresponding to the
real processing command is completed by the upper control unit ¢
in step 5211, the disk device 13 proceéds to the operation
corresponding to the wvirtual command.

To be specific, in step S308, the disk device 13 calculates
a processing time in the case wﬁererhigh-speed seek 1is carried
out from the current address A to the target address B, and a
processing time in the case where low—speed.seek is carried out,
on the basis of a difference between the current address A on the
disk fype recordingimedium 1 at which the recording/playbhack héad
2 is currently positioned and the address B of the virtual

command, the current disk rotation speed, and the quantity of

data to be processed, and thereafter, the disk device 13



out and the processing tine in the case where the | owspeed seek is
carried out. Accordingly, the above-nentioned processing time T3 02/2006
val ue obtained by giving a certain. margin to the obtained difference Tn2'.
The reason is as follows. Wiile the processing tine Tnl corresponds to the
real processing conmand, the processing tinme Tn2 corresponds to the
virtual command for perform ng an operation before changing to the actual
processing, and therefore, even when, B8r exanple, the | ow speed seek is
carried out fromthe current address A to the target address B of the
virtual command, the continuity of data is not. degraded when the

hi gh- speed seek is carried out to the target address B from when the

expected tige S . ; 2_di r.enc Ltine is
i ncluded in tﬁgggggégtggéﬁgﬁggﬁkkggﬁéﬁgggggﬁgiéaﬁgﬁﬂfgr?%%%anﬁhgﬁm?ﬁé
remai ni ng thneoni@asitstb atigerprotansife tidielf TR eNGR FRécesiig; tige 4921 each
the target address B is shorter in the case where the | owspeed seek to

t he targetmapdr sy Brlve dangieedtiban addiifigrédree Temdi héhgedn mheTO , and t he
hi gh-speed seek to the target address B is carried out when the remnaining
tine TO DREOIESZEr bl'%hd -t hBevFRITidhecsnian d ighangesd Iepk He Farried

D ocesS) N OB (AR J 0 LUEs 8PS, L oo, Bl cpecd seek 15 gar i e
command  fs \ekrkiag e, dalodoktiddify A4GECHSofd lnibnth SEUE LIS AL LBlud NE
processi ng of the above-nentioned real processing conmand has e ed.- For
t he reasoifn@edsra bed abobeainhdid Hyr atessd g deridN@afith to the
obtained difference Tn2'. The reason is as follows. While the
processing time Tnl corresponds to thé real processing command,
the processing time Tn2 corresponds to the virtual command for
perferming an operation before changing tc the actual processing,
and therefore, even when, for example, the low-speed seek is
carried out from the current address A to the target address B of
the virtual command, the continuity of data is not degraded when
the high-speed seek is carried ocut to the target address B from
when the-expected time T0 has passed, as long as the difference
Tn2' time is included in the expected time TO, The reason is as
follows. When the remaining time TO' is larger than the
difference.TnZ‘, the time to reach the target address B is
- shorter in the case where the low-speed seek to the target
.address B is carried out during the remaining time Tb', and the
high~speed seek to the target address B is carried out when the
Iremaining time TO' becomes zero and the virtual command changes

to the real processing command, than in the case where the high-

speed seek is carried out to the target address B after the real



the remaining time TO are conpared in step S309, and when the remaining
time TO is larger than the processing tinme Tn2, the operation0ge82¢¥@006
step S311 wherein the recordi ng/pl ayback head is noved with | ow speed
seek. When the remaining tine TO is snmaller than the processing tinme Tn2,
the operation goes to step S310 wherein the head is noved wi th high-speed
seek. After the seek to the address B on the disk type recording nedium
is conpleted, the virtual conmand chang@8 to the real processing conmand
in step S312, and the disk device waits for a command to be issued from

t he upper control unit 9. Therefore, when the device perfornmance desired by
the operator of the recording/playback apparatus is energy saving, the

pr ocessi Ngptdd@Sihg lecaithnd Zort RLi ¢ BIPIERENG  £d B Ts, sand dhe Like are
obtained fromthe conposite command 1G the judg enent’ «criteria, and the
expect ed timuePOfinkerafherahepbimeansiegkospgad abohe ehenteancaesegner gy
saving desired by the operator of the apparatus can he selected to operate
whi | e mai MEASFSAGNE HeemmagghtAus®def conti nuous data such as video data.

Next , a-descripgion will be qiven,of the case where the device perfornmance
r the reason

desired by the operatof %19 AR &oyee thePrgaescinertidly ITndedtd| s
d

obt ai ned wien Lhe: dhrdk diakab ony 3Pe6d. 031021200040, the |ow spee
rotation, the seek speed or disk rotation speed =i's changed ? t speed
SWi t chi ng reAkinPdy tHn@uUre' 71 S)a dekOVEhArtine FkHéééﬂﬂf&iﬁesﬁi,e%h%f
operations in the case where the device perfornmance desired by the
oper at or operation goes to step 8311 whgrein the recording/playback head
is moved with low-speed seek. When the remaining time TO' ig
smaller than the processing time Tn2, fhe 6peration goes to step
8310 wherein the head is moved with high—speed seek.

After the seek to the address B on the disk type reccrding
medium 1 is completed, the virtual command changes to the.real
processing command in step 8312, and the disk device waits for a
command to be issued from the upper control unit 9.

Therefore, when the device performance desired by the
operator of the recording/playback apparatus 1ls energy saving,
the procegsing times Tnl and Tn2, the remaining time TO0', and the
like are obtained from the ¢omposite command 16, the judgement’
criteria, and the expected time TO, whereby an optimum seek speed-
which realizes energy saving deSired by the operator of the
épparatus can be selected to operate while maintaining the
continuity of continuous data such as video data. |

Next, a description will be given of the case where the

device performance desired by the operator is stillness. Since

the effect of stillness is obtained when the disk rotation speed

wn



is stillness, in the recording/playback apparatus according to the third
enbodi nent, and figure 8 is a flowhart illustrating the operat&Bo’rDB#iZﬂ%

S418 of figure 7 in nore detail. Wth reference to figure 7, initially, in
step S401, the expected tine information issuance unit 23 of t he upper
control unit 9 transmts the expected tine TO the first expected conmand
interval A Tf, the second expected conmand interval A Ts. and the expected
change time To as nentioned above, together with the. conposite command
16, to the disk device 13. Then, in step S402,. the lower control unit 5 of
t he di sk device 13 receives them In step 5303, the processing tinme Tnl
which is required for seeking and processing is cal cul ated by the sane

processi g atnadess: b hRiast6R, 30300k FGNL D 1t hoyl expesting the

time required for swtching the disk rotation spe he "proces g time
Tnl is a tisnehebyead ned Wie goeedoswi dvhigy nutia the processing tinme in the
case where the | ow speed seek is sel ected, because the expected val ue of
t he seek speed Higurige7chsea ilemwehehe ildesiredine\d cerpes fof mpeeetisns
stillness,is | ow speed. I n step 5403, it is judged whether the current

di sk rotat f‘oﬁges‘f)%?e%l "hSEs) the ‘Fﬁ"dﬁ%ﬁ%’é@%&?l e {19d by Her .oPENeteper ati on

oes to s h DIVISls the eed rotation, and 03/ 02/ 2006
21 goes t%gg?gﬁﬂ%ﬁ%} ;1 %P THGE ey égﬂ% S PR A B P PO e £8i naf t er

a descri pthencmidd e amh&hal |a\hd9lf¥ r&é% EQG Ca e t disk
rotation speed (DWVb) |Os the |1 ow speg‘él When |t§cﬁ§&%% géi sr}:qrsléﬁ:é§88403 t hat

t he curreblte dirsiration in step S418 of figure 7 in more detail.

With reference to figure 7, initially, in step $401, the
expected time information issuance unit 23 of the upper control
unit 9 transmits the expected time TO, the first expected command
interval ATf, the second expectedrcommahd interval ATs, and the
expected change time Te¢ as mentioned above, together with the
composite command 16, to the disk device 13. Then, in step S402, .
‘the lower control unit 5 of the disk device 13 receives them.

In step 5303, the processing time Tnl which is required for
seeking and processing is calculatéd by the same processing as
described for step S303 of figure 6, without expecting the time
required for switching the disk rotation speed. The proceséing
time Tnl is a time obtalned by giving a margin to the proce551ng
tlme in the case where the low-speed seek is selected,rbecause

' the expected value of the seek speed in the case where the
- desired device performance is stillness is a low speed.

In step 5403, it is judged whether the current disk rotation
.speed (DMS) is high-speed rotation {H) or not. The operation’

goes to step 54;0 when the DMS is the high-speed rotation, and



rotation speed is the I ow speed, it is checked in step S404 whether a tine
enough to maintain the continuity of data will be left or not wosy @RB&2diGk

rotation speed is accelerated fromthe |ow speed rotation to the

hi gh-speed rotation. That is, the first expected command interval ATf is
conpared with the sumof the tine ATa required for accelerating the disk
rotation speed fromthe | ow speed rotation to the high-speed rotati on and
the processing tinme Tnl required for p&€kform ng the processing at the
hi gh rotation speed after the disk rotation speed has changed into the

hi gh-speed rotation. In a case of- ATf>ATa+Tnl, it is judged that the
continuity of data can -be maintained when the disk rotation speed is

swi t ched tfesh@ohialls saerdwheh atdomvdul s Nehe tRG-ELLsd Rested command

interval ATf, and the device goes to 'step S405. In a case of

ATf <ATa+Tnl ,' iHendinpttiged 4 kiasctigtiorcentiinué t yniofi adayyagbainab bRe

mai nt ai ned even when the disk rotation speed is switched to the high-speed

rotati on F@PEntReFR the Fyrrextatiskd rebavikard sipedr VEBNSIATS, thadlavhepdedi. ce
The-case where the device goes to the

goes to -a process. 1 jn step S419. , )
~.process 1 in ngléﬂﬂia%%gggﬁeﬁTi BiP £8Pt Hp e dde GHEF!t K Skexpect ed
speed chapgestide sheegdl s W the. tinuity egr aded

unl ess the d?sk ré%%?ionsgggggﬂisg§§§€bHgg%%ocg%gg%gﬁﬁzggéﬁgﬁﬁg hi gh- speed
rotation, wapgicrachesmel dndigh BHOGESStAin HhieS cORPINATY okSadtY QigdpLo the
upper control unit 9, and the upper control wunit 9 perforns processing for
setting thefexpeacpédwheme-hEOdagai notdefcr epded (% BarteddrHeaD TROSMZERO,

t hereby providing a sufficient

low-speed rotation to the high-speed rotation. That is, the
first expected command interval ATf is compared with the sum of
the time ATa required for accelerating the disk rotation speed
from the low-speed rotation to the high-speed rotation and the
processing time Tnl required for performing tﬁe processing at the
high rotation speed after the disk rotation speed has changed
into the high-speed rotation. 1In a case of ATF>ATa+Tnl, it is
judged that the continunity of data can be maintained when the
disk rotation speed 1is éwitched To the high-speed rotation during
the first expected command interwval ATf, and the device goes to |

. step 5405.' In a case of ATF<ATa+Tnl, it i judged that the
continuity}of data cannot be maintained even when the disk
rotation speed is.SWiﬁched to the high-speed rotation during the
first expected command iﬁterval ATf, and the deviceé goes to a
process 1 in step 8419. The case where the deviée goes to the

 :process 1 in step 5419 is identical to the case where the
expected speed change time Te, at which the continuity of data

may be degraded unless the disk rotation speed is switched to the



expected time TO which allows switching of the disk rotation speed.
Further, in a case of A Tf> A Ta+Tnl in step 5404 and when theO@0ed2y 2606

goes to step 5405, it is judged in step S405 whether or not the second
expected command interval A Ts is a short conmand interval at which the

di sk rotation speed must be the-high speed. That is, it is judged whether
or not the second expected command interval is larger than "a
predetermned tine A Tw which does not4zlegrade the continuity of data to
be processed even when the disk rotation speed is the | ow speed during the
second expected conmmand interval A Ts.- Wen the second expected command
interval A Ts is larger than the A Tw, the operation goes to step S406

because t hgig-k Pty i ng di Jotat| S fromthe
T g e B N e et v
ext endi ng st ibpotmed dor €Rk @EHIdH contréhasecendaexprect agpsoemndhnterval A
Ts. Further, when the second expected conmand interval ATs is smaller than
A Tw, sin&aittifeperfioymg peeessiing 66r chaingnggthdesgicskedot nid @o apaed from
the |ow speed to the high speed, the operation goes to step: S407 while

mai nt ai ni REEPHE Tenh Fihy! t PeeomRST 2RFom tirsbyobmevistingi pesufbidiwmtexpect ed
change ti .step,5407, it.is judged,03/02/2006,43 whether nowis in
the tine ggrf-’lae-é}tl:encJ \r/bnj'lﬁ%hﬁ)? h“éué:lh s ?E%%'f'satsfwoln cg‘bﬁ%cf)tzrﬁ%ft gb‘ék THFGEa” i . e.

whet her thgeé@haining time Tc' up to the expected change tinme Tc becones

smaller than the tine which is obtained by adding a margin a to the tinme A
Ta required foFurther, in a case of ATf>ATa+Tnl in step S404 and when

the operation goes to step 5405, it is judged in step S405
whether or not the second expected command interval ATs is a
short command interval at which the disk rotation speed must be
the high speed. That is, it is ﬁudged whether or not the second
expécted command interval is larger than a predetermined time A
Tw which does not degrade the continuity of data to be protessed
- even when the disk rotation speed is the low speed during the

second expected command interwval ATs. When the second expected
command interval ATs is larger than the ATw, the operation goes
to step 5406 because there is no necessity of changing the disk
rotation speed from the low speed té the high speed, and the
remaining time Tc' is updated by extending it up to a break point
of the second expected command interval ATs. Further, when the
second expected command interval ATs is smaller than ATw, since
there is a necessity of changing the disk rotation speed from the
low speed to the high speed, the opération goes to step: S407
while maintaining the remaihing time Tc' from this point of time

to the expected change time Tc. In step S407, it is judged



accel eration. Wien the remaining tine Tc' is smaller than that tine, the
operation goes to step 5408 because switching of the disk rotatihh0242€06
i s necessary; otherw se, the operation goes to step S418 because swi tching
of the disk rotation speed is not necessary yet, and the seeking process
is continued with the |low speed rotation. In step S408 where sw tching of
the disk rotation speed is necessary, it is checked whether the continuity
of data can be nmintained even when the3di sk rotation speed is changed in
the current processing. That is, the sumof the tinme ATa required for
accelerating the disk rotation speed and the processing tine Tnl required
for the processing after the high-speed rotation has been achieved is

conpar ed WHdrnkhep, i NiN i T Iy i t fromthe expected
o O wi e The ot amparornt; find Hosk"tfiduh Sin BB SRG! Bocohoh HRefre:
than the sumt bk tsaigedged.et haindtierconti Funaliviinl €8ia 1eanyhecd qgporal 'y
mai nt ai ned, and the operation noves to step $409. Wen the remaining tinme
TO is sréPkeked hahrandee téne T¢ thdcomendgeall tdrathaher oo tima Uik e fi sdat a
cannot be maintained, and the operation noves to step 5421. A process 3 in
step S421°P§2ibed dusecrbed # mansie dettd [the béeauddat hequiermi tong tine TO

shoul d no @l Il er 03/02/2006 44 than,the sumin step $409
after st e%gggh%%%ﬁ"& 'é4§g.gn'l'ﬁ}|les TeEPGRERE BN Tﬁasb%(ﬁ“}flllﬁf'o‘&%%% 1i!%r?i‘ta case

where it £smé)) 4Re opBPRY EokleRflel REUsELA0e2E ML SREEHIIF A Yot Ni S
process 3 is a reprocess for returning to this process upon setting a
sufficiendisk rotation speed is necessary; otherwise, the operation goes
to step S418 because switching of the disk rotation speed is not
necessary yet, and the seeking process is continued with the low-
speed rotation.
In steﬁ 5408 where switching of the disk rotation speed is:
necessary, it is checked whether the continuity of data can be

. maiﬁtained even when the disk rotation speed is changed in the
gurrent processing. That is, the sum of the time ATa required
for accelerating the disk rotation speed and the processing time
Tnl required fof the processing after the high-speed rotation has
been achieved is compared with the remaining time TO' which is
subtracted from the expected time TO with the passage of time.

' When the remaining time TO' is larger than the sum, it is judged
that-thé”contiﬂuity,of data can be temporally maintained, and the
roperation moves to step 5409. When the remaining time TO' is
smallér than the sum, it is judged that the continuity of data -
‘cannot be maintained, and the operation moves to step S421.

(A process 3 in step 5421 is not described in more detail,

because the remaining time TO0" should not be normally smaller



expected tine TO next. In step $407, the margin a is nade to have a
temporal margin for performng this reprocess. In step S409, whdl3£02/BGK6

rotation speed is accelerated, and, after conpleting this, the disk
rotati on speed has changed to the high-speed rotation, this operation goes
to step $418, and the seeking process is perforned with high-speed
rotation. This seeking process in step $418 is expressed together with
a.series of processing, and this processing will be described with
reference to figure 8. Wth reference to figure 8, initially, in step $304,
it is judged whether or not the remaining tinme TO which is obtained by
subtracting the tinme required for processes fromstep S401 to step $416
fromthe t e, TQ,i e a i TRl lcylated in step
5303 of f?S*Ea?ﬁ t?‘g TE'V\t*fennl:““{ %etle ekrrg?%iarnfgge[}i rgréaﬁ%gdoirfaf‘gr%‘le‘?@t hglﬁ‘the time Tnl,
the | ow speetteseek 1§ L£aelc@dl Opfoddys $hep A3Bwn¥beni¢ he KaMeRyi ng time
TO is smaller than the tine Tnl, the high-speed seek is carried out in

st ep $305.alReadidagerididcistte) it atoed byedift.cadal, ptioice gsbrgs€@MARNG i S
performed in. step S307, data are transmtted to the upper control unit 9
in step $FFEOCEHHY P E§SBRRLPY it tHASPEIRFSIBSN ot s ngo AP i Biient nade

in step 5210. Further he di sk device 13 proceeds to the 03/02/2006 45
Xk i'i) t"t Bethe Vit rEP E%?Fﬁaﬁ&.e PATEHRp® siggnady fe

operation Corre ondien

Drocessi Ngabbne chidrey fakotl doedpbYrihifsl Ehiar fuocess as in stop S308

of figure 6. In step S309, either the high-speed seek or the | ow speed

seek is' sel ectledsbyp cor®ar ivhgnt#iee disk rotation speed is accelerated,
and, after completing this, the disk rotation speed has changed
to the high-speed rotation, this operation gces to step S418, and
the seeking process is performed with high—speed rotation. This
seeking process in step S418 is expressed together with a‘series
of processing, and this processing will be described with
reference to figure 8.

With reference‘to figure 8, initially, in step S304, it is
 judged whether or not the remaining time T0Q’ which is cbtained by
subtracting the time required for processes from step S401 to
step 5418 from the expected time TO is larger than the time Tnl
calculated in step S303 of figure 7. When the remaining time TO’
is larger than the time Tnl, the low-speed seek is carried ocut in
“step 5306. - When the remaining time T0’ is smaller than the time

.-fnl, the high-speed seek is carried out in step $305. Reading

. which is indicated by the real processiﬁg command is performed in
step 5307, data are transmitted to the upper control unit 9 in

 step $208, and a response that data transmission is completed is

- -made in step 5210. Further, the disk device 13 proceeds to the



processing time Tn2 to the remaining tine TO, and the selected seek is
executed in steps 9310 and S311. Thereafter, in step S312, the(dAd2de\]as
13 waits for a command to be issued from the upper control-unit 9. The
above-descri bed series of processes fromstep S304 to step S312 are
referred to as a seeking process step S418 on the whole. Each step is
identical to each step described in figure 6, and therefore, detailed
description thereof will be omitted. Next, a description will be given of
the case where the disk rotation speed (DMS) is high speed (H) in step
$403. In this case, the process noves fromstep S403 to step S410, and a
time limt of switching is checked, i.e., the m ninum high- speed rotation

conti nui NQyJeh-qe ; j ' he_second __enbodi t is compared to an
i nt egr at ed pt\%I uég#h@%ﬁ‘&%%g%%g tﬂogt}l&lﬁgv%"ftr}leaqaf:togur“a’t“ﬁ‘engﬁnnsEt?%t% %n speed

has beconehei ghospesihy atabimme \Wedrdhdsd %@ggﬁetél%l%x?epﬂfc%%%t g5m ned
time T1, the high-speed rotation has been kept |onger than the

predet er miinedt¢p MBOEL ofalidgtdrerdaf one, st&e SHOW, akli0Re RS hogistfredS411.
When Th is smaller than the predetermned tinme Tl, the continuing time is
shorter tRA&A%tMe “rﬁenilﬁﬁﬁﬁﬁ?ifg-@ﬁéeéls'r%ﬁlﬁdt@d b¥oetrigasiing there T, and
therefore,_the operation es tpo step i 03/02/2006 46 S418 wherein seeking
process i 8- Coht] Aife lﬁft?ﬁ%nﬁ? ﬁgﬁhgiéhﬁﬁ}ngrﬁf%fi¥ﬂ{' Agdf Bhe isglegEadi on of

itPei 'sn.t ﬁggegéggieéé%{%eatlﬂ,iéig{féﬁs E314 N8Iy 591807 ARl QN -3 0t negessary after
5312, the disk device 13 waits for a command to be issued Ffrom
the upper control unit 9. The above-described series of
processes from step S304 to step 5312 are referred to as a
seeking process step 5418 on the whole. Each step is identical
__to éach step described in figure 6, and therefore,_deéaiied
description thereof will be omitted. |
Next, a description will be given of the case where the disk
rotation speed (DMS) is high speed (H) in step S403.
In this case, the process moves from step 5403 to step 5410,
and a time limit of switching is checked, i.e., the minimum higﬁ4
| speed rotation continuing time T1 as described in the second
embodiment is cqmpared to an integrated value Th of the
coﬁtinuing time after the disk rotation speed has become high*
speed rotation. Whén Th is larger than the prédetermined time TI1,
the high-speed rotation has been kept longer than the
predefermined time T1, and therefore, the operation goes to step
5411. When Th is smaller than the predetermined time T1, the
continuing time is shorter than the minimum high-speed rotation

continung time T1, and therefore, the operation goes to step



the sane value as Ti, the integration may be stopped. Wen it is judged
that the high-speed rotation is kept |onger than the predeter nmOded 2y 2o 06
in step S410, the first expected command interval L Tf is conpared with
the predeterm ned tine ATw which does not degrade the continuity of data
to be processed even when the disk rotation speed is the | ow speed
rotation during the first expected command interval d Tf. Wien the first
expected command interval d Tf is large4d6than the tinme ATw, it is judged
that the continuity of data is not degraded even in a case of the

| ow- speed rotation, and the.operation goes to step S412. When the first
expected command interval O Tf is smaller than the tinme d Tw, it is judged

that the contg gubly;.0f i raded i f..the.l ow speed
rotation, and tﬁgyﬁﬁgfﬁfggﬁagﬁi§g%% ggegoéﬁﬁgm§ﬁ§?g?ﬁhfhglége ‘%ﬁfprocess
is contineedtwohh the firghnseeet 1ot 3kl eRe kRRkgrhfed R uedldn, AARdsS a

| ar ger val ue between the tine ATa required for accelerating the disk
rotati on dpesbefrniadration ispeddnrotasamn atfoet hiet Hisghnspgesk adttat i on and
the time required for decelerating the disk rotation speed fromthe

hi gh- speed™r BT i Giiio2E hel dhes pBEagFItion BAY kmdtiopres. checked whet her

. the first oxbel £ LEnvaRaT el T hFrh ahedoteraf ion 08/ b3Pbo06 47 That
i, when §begstinmh the pRedFemiho® LinEmoh ey S g £k, aGeelALati on and
decel eration and the time Tnl required for the subsequent processes is.
smal | er téapedthel idohfibn@XipRelr@dl CAMTEAE compared with the predetermined
time ATw which does not degrade the continuity of data to be
processed even when the disk rotation speed is the low-speed
rotation during the first expected command interval ATEf. When
the.' first expected command interval ATf is larger than the time
ATw, it is judged that the continuity of data is not degraded
‘even in a case of the lo;v—épeed rotétion, and the operation goes
to step 8412. When the first exéected command interval AT is
smaller than the time ATw, it is judged that the continuity of
data is degraded in a case of the low-speed rotation, and the
oi:aeration joes to step S418 wherein the seeking process is
continued with the high-speed rotation kept.
In step 5412, ATm is a larger value between the time A Ta
required for accelerating the disk rotation Vspeed from the low-
- speed rotation to ﬁhe high-speed rotation and the time reqﬁifed
for decelérating'_the disk rotation speed from the high-speed |
' rotation to the low-speed rcotation, and it is checked whether or -

not both of deceleration and acceleration of the disk rotation

speed at the first expected command interval ATf are possible.



interval A Tf, the acceleration and deceleration of the disk rotation is
tenporally possible for maintaining the continuity of data, an@3/HE2Z42i096
tenporally less possibility thereof in the opposite case. In step 5412,
when it is judged that the acceleration and deceleration of the disk
rotation speed are possible, the operation goes to step 5413. Wen it is
judged that it is inpossible, the operation goes to a process 2 in step
5420. The process 2 in step S420 is previded as a process which enabl es
switching to the | owspeed rotation even when the tinme for deceleration or
acceleration of the disk rotation speed is not sufficiently obtained from
the command interval issued by the -upper control unit 9, as long as the

tinme requi .Qr Leratio d ' t.j.on be gene ed in a range
in which t?ﬁgzEgbe?ﬁ%gﬁ?%o?&hﬁgiq%m%gﬁggﬁéﬁé?%$a%g@%ffg lﬁﬁéﬁ%ﬁ:mhen t he

di sk rot atsicerlepeeibn sinheetaverspaet katathorinEUrdhafoquiBedt 85 34L3 where
it is judged that the acceleration and deceleration of the disk rotation
speed ar e SUB6SgIeNte Hupceseps $isl Bmajlll e stizdre dhed fivhelt kepeotedotontdaadsecond:

expected command interval ATs can maintain the continuity of .data
similarl yigserhel f A8t B accedesafhem®mnchteretgraripnf ovigie dilsén the data

tati 1S A T U 3/02/ 2006 48 j.udged th
{he- seooniosupect o compent inFergar fredd asSpdirio R St Rk 80 e

tinme ATw ubt£h Heesheet deWaderalihy cody igaukiy: ofedaharior bg, Rigcessed
even when the disk
opposite case.

In step S412, when it is judged that the acceleration and
deceleration of the disk rotation speed are possible, the
operation goes to step S413. When it is judged that it is
impossible, the operation goes to a process 2 in-step éaéd. The'
process 2 in step S420 is provided as a process which enableé
switching to the low-speed rotation even when the time for
deceleration or acceleration of the disk rotation speed is not
éufficiently cbtained from the command interval issued by the
upper contrel unit 9, as long as the time required for
_acceleration or decelefation can be generated in a range in which

. the upper control unit 9 can perform a control dﬁring when the
disk rotation speed is the low-speed rotation.

Further, in step 8413 where. it is judged that the
acceleration and dedeleration of thé disk rotation speed are

.,possible in step $412, it is checked whether or not the second
expected command interval ATs can maintain the continuity of
data similarly as the first expected command irterval ATf even

when the data rotation speed is decelerated. That is, it is



rotation speed is the | owspeed rotation. Here, when the second expected
command interval ATs is larger than ATw, the operation goes to (s3£p232006
Since it i's not necessary to switch the disk rotation speed to the

hi gh-speed rotation also after an end of the first expected conmmand
interval ATE, the remaining time Tcl until the expected change tine Tc is
updated so as to extend it up to a break point of the second expected
command interval AT~, and thereafter, #RBe operation goes to step S$S415.
When the second expected conmand -interval ATs is snmaller than ATw, it is
necessary to switch the disk rotation speed to the high-speed rotation,
and therefore, the operation goes to step S415. In step S415, the renmining

time Tc' uphdded RBcRKRE 08,4 TC. 1S..C red. w the m ni mum
| ow speed ?ot%et!i on . conﬁ%isﬁgt;??n%xﬁléé{&\%hg%ﬁ%népgggrﬁpﬁ?wghpﬁnés Tc' is

smal | er t haargdthenahntieipleawtspRted Qidki AN QRS AU bt addradde
| ow- speed rotation cannot be continued for a predeterm ned tife, whereby

t he decel efRf ioBtiisuiporisidsta. te Hen probesoptreatenonhgnedie diskt ep S418,
and the seelgi Qqﬁﬁr ocess .is carried out wth the high-speed rotation being
kept. FurtHer®“RRefPife FefBf ntoly HeeE Febation.ar feret Heren HaensaEondn

| ow speed tation_ continui tie, T2, the | ow-speed rotation can be
conti nued re%t ﬁg %?memcftéjtdgrlﬁl@%lé‘?l (Phe b Igeer W’%’Fe‘g&"‘“’t heheieweraEaehon i s

i bl e, [ 024 i49 5 t] s ; 5416. ..Thi s,
possi bl e, e thesrdde 133/ 0252006 149 ;QPRLAL{LQR Qgtﬁgpigfg.é?:%%ngé? aidl S

step S416 is simlar as in a case described in s hese™ st eps
have only ratadiéd esrenrce tbetheai ghcepbed atdtan igAth ORF alrekat kQNandlher ef or e,
the the first expected command interval ATf, the remaining time Tc’
antil the expeéted change time Tc is up&ated so as to extend it
up to a break point of the second expected command interval ATs,
and thereafter, the operation goes to step S415. When the second
rexpec:.ted command ‘interval ATs is smaller than ATw, it is
necessary to switch the disk rotation speed to the high~speed
rotation, and therefore, the operation goes to étep 35415,
In step S415, the remaining time Tc¢’ until the expected
change time Tc is compared with the minimum low-speed rotation
continuing time T2. When the remaining time Tc’ is smaller than
.the“minimum”ldw4speed rotatién continuing time'TZ,'the'ldw—épeEd
rotation cannot be continued for a predetermined time, whereby
the deceleration is impossible. Then, the operation goes to step
5418, and the seeking process is car:ied’out.with the high-speed
_ rotation being kept. Further, when the remaining time Tec’ is
.larger than the minimum low-speed rotation continuing time T2,

~the low-speed rotation can be continued for the predeﬁermined

time or more, whereby the deceleration is possible, and then the '



remaining time TO of the expected tinme is conpared wwth the sum of the
time A Td required for decelerating the disk rotation speed and 302V 2906
Tnl required for the subsequent process which is perforned with the

| ow- speed rotation. When the remaining. time TO is larger than the sum

it is possible to decelerate the disk rotation speed and, therefore, the
operation goes to step 5417. When the remaining tinme TO is snmaller than
the sum it is inpossible to decelerat€dthe disk rotation speed and,
therefore, the operation goes to step S422. In a process 4 in step 5422,
the sufficient expected tine TOis maintained simlarly as in the process
3 inthe step S421, and this process 4 is a reprocess for returning to the

above- des&peltad i ph 0GRSS tRYstEWrdNGS., iTRiStoRP4hTe 1hediisk, ot atd gn speed
is decelerated,. and the operation goes to step S418 when the speed has

becone t heasewdgpeeibadtiat sbeap SHIS,Sesdi tikspr e€ess Havet BRly sibsequent step
S4.18 is as described above with reference to figure 8, and therefore,
descri pti GAfEREPRET hitweepesersliaradiofnkiderelevittdont he THewe Trepether mance
desired b¥ t he .'_(?ei{_at or, . of %ht?h recor diﬁrgg/ pl ayback apgar atus is stillness,
processi ng EPERT nFSPmalT ot 072t FEPTF S daPr s PPPacRd 4l ihdhe. BMBcessi ng
times Tnl and Tn2 are talned fromthe conposit c nd. 1 t he

i udgerrentf’%cgi1 %m%, Afﬁ% ]ﬁqrusltregng %e"geé:ﬁge’é b gfaeo%%/%agi% command

| Nt erval sspdéd anddi Afe, tihe Bxpeetedrédange thé Bubkequant pidiesexpgstd tine
TO and an optinmum seek speed or disk rotation speed for the device

per f or mant® riadioreddbyitihethgpdpatspeahirolbetion. When the remaining

time TO' is larger than the sum, it is possible to decelerate the
disk rotation speed and, therefore, the operation goes to step
5417, When the remaining time T0’ is smaller than the sum, it is
impossible to decelerate the disk rotation speed and, therefore,
the operation goes to step S422. 1In a process 4 ih step 5422,
the sufficient expected time TO is maintained similarly as in the
process 3 in the step S421, and this process 4 is a reprocess for
returning to the above—déscribed processing.

Further, in step $417, the disk rotation speed is
decelerated; and the operation goes to step S418 when the speed
has become the low-speed rotation.. The seeking procéess in the
subsequent step 5418 is as described above with reference to
figure 8, and therefofe, ,desca':‘iption thereof will be omitted.

Therefore, when the device performance desired by the

'-operatqr of the recording/playback apparatus is stillness,’
_procéssing speéd information of the disk device 13 such as the
_-proceSsing times Tnl and Tn2 are obtained from the composite

cbmmand 16, the Judgement criteria, the first and second expected



sel ected while maintaining the continuity of continuous data such as video
data. As described above, in the recording/playback apparatus &3002/2§0®
the third enbodi ment, the upper control unit 9 sends the conposite command
16 conprising the real processing command and the virtual command, as well
as the expected time TO, the f irzt and second expected command intervals A
Tf and A Ts, and the expected change tinme Tc which are the expected tine
information, to the disk device 13. Thp8 di sk device 13 perfornmns
operations corresponding to the real processing conmand and the virtual
command by selecting the seek speed or the disk rotation speed by self
deci si on based on these information and the judgenent <criteria

cor respondidighah@ § Bee ARMIC PErfQy nRace [desited by, (e, 0PEiAl Ve a8ng
described in the second enbodi nent. Therefore, data proge33|ng is carried
out by seltdct iergenped tOptei MOM sekkars ppedmat gHessk spoé@atdoriiSREEGt 4 Oort he
devi ce performance desired by the operator without inpairing the continuity
of data. P®echéer the device wexfemsodengatirathdy the abeviaterpeatd drarance

desired by. .th perator is_ener aving, an ,operation in which the disk
rotation ssﬁé‘gﬁgf“g “ﬁblt SsHPt Rt VS © 8e~§€‘?7ﬂié’&t\)ﬁ Ph TETErEREE 9Fh FiYure 6,

whil e the,abgygsdessi bed simlar processing as-in figure 7 should be
per formed when the 0?/02/2006 51 disk rotation speed is al so swi tched.

(Enbodi nment  4) adeteboafB abdvépuid hrirhadh P@H Q6 9hEE N hd2 rhlREsPr esent
according to the third embodiment, the upper control unit 9 sends
the composite command 16 comprising the real processing command
and the virtual command, as well as the expected time TO, the
first and second expected command intervals ATf and ATs, and the
expected change time Tc¢ which are the expected time information;
to the disk device 13. This disk device 13 performs operations
corresponding to the real processing command and the virtual
command by selecting the seek speed or the disk rotation speed by
self decision based on these informatioh and the judgement
critefia corresponding to the device performance desired by the
operator as described in ﬁhe second embodiment. Therefore, data
processing is carried out by Selécting more optimum seek speed ox
disk rotation speed for the device performance desired by the
operatér without impairing the continuity of data.

'Further,_in this third embodiment, when the device
performance desired by the operator is energy.saving, an
operation in which the disk rotation speed is not switched was
described with reference with figure 6, while the above~-déescribed

similar processing as in figure'7 should be performed when the



invention will be described. In this fourth enbodi nent, data processing is
performed by wusing a nmenory 10 installed in the disk device 13,03h@2/2006
expected tine information as described in the third enbodi ment (first and
second expected command intervals O Tf, A Ts, expected tinme TO, expected
change time Tc) is nore specifically explained on the basis of the
processing speed in the data processing within the -nenory 10, and further,
a response-to-virtual --conmand obtainingl unit for receiving a response to
the process indicated by the virtual conmand is installed in the upper
control unit 9 of the recording/playback apparatus. The nmenory 10 for
tenporarily storing data is mainly used in the following three cases so

that the wiper reestis Rkl P PRCRIIBSH&PNT I nuous data such as video
data. That is, these cases are as follows: a case where it is used for

dat a procd&spodimesei)\where data read fromthe disk type recording nedium1l
are tenporari&y stored faster than the speed when data are outputted from
an out put unit Hereapafppiox feust) admstiannt spueddintetadite paeeentken from
t he nennrg 10 i p acc rdgnc Wi th -the output speed fromthe output unit to
be out put tBEEHHY (He LobEpat > FdPE%'s deleted fromthe menory 10, and a

Case e et 3 PHER RO S I AR TP YRRt S e
its multipkendini emodpdié Nehsts@Nbadat vy @ikRCHed 98, thg dgkctype
recording nedium 1. The case where the nmenory 10 is used only in one of the

time information as described in the third embodiment (first and

seccond expected command intervals ATE, ATs, 'expected time TO,

expected change time T¢) 1s more specifically explained on the

basis of the processing speed in the data processing within the

memory 10, and further, a response-to~virtual-command obtaining

unit for receiving a response to the process indicated by the

virtual command is installed in the. upper control unit 9 of the

recording/playback apparatus.

The memory 10 for tempﬁrarily storing data iz mainly used in

the Ifollowing three cases so that the upper control unit 9 |

processes continuous data such as video data. That is, these

cases are as follows: a case where it is used for data preocess,; a

:case where data read from the disk type recording medium 1 are

temporarily stored faster than the speed whenrdata are outputted

~ from an output unit 11 at approximately constant speed, the. data
are taken from the memory 10 in_accordanée with the output speed
- from the output unit to be outputted, and the output data is

deleted from the memory 10, and a case where data taken from an

input unit 12 are temporarily stored, the data are sent to the



above-descri bed cases, e.g., a case where it is used when the

recor di ng/ pl ayback apparatus performs one sequence of operation®3/df2/2006
tenporarily storing the data taken fromthe input unit 12 in the nmenory
10, sending the data to the disk device 13 in determned units or its
multiple units, and recording the sent data on the disk type recording
medium 1, is not suitable for describing an optinmm operation of the
recordi ng/ pl ayback apparatus. Therefor&4 a case where the nenory 10 is
used when relatively frequent data processing is. necessary, e.g., a case
where it is used when the recording/playback apparatus perforns two
sequences of operations of reading data on the disk type recording nedium

1. of the diisskadevieer 13 raadrophiid ingtkhe: ri?c%dmuﬁé‘{%iet *&5.9\!9,“ 48 Ut put
unit 11 to reproduce an image, as we 1 as witing video data taken trom
the input asmitt dapaiard hecdrdkd typecher 6ok divige edbMngVmehifae Tevi ewed. In
t he recordi ng/ pl ayback apparatus which perforns two sequences of
operations, i.é&he C85RoWRYhghehuenpow d0rdnt iioere bnliymageomand fvthei ng t he

data in the medium 1, the ugger control unit 9 repeats processes of
storing t RECHRT EBHEE SFeSaFT 0f the 2dFE¥e t{is&er Bk oriusgdneRukiE of t he

di sk devi egcdBqai 1Lhea _ ral |y _continugusly consym ng the
dat a fron1tﬁis_1%%%5r3§i8fﬁ éxF%gﬁiéggagﬂgn ¥?y5%ﬁﬁﬁ%§es? ﬁﬁﬁﬁa%éPBSto be
03/ 02/ 2006£ S€eriprjratrtied &eoPRIAlthy 8004 | THIQUS E¥oh Nt HNEnPRADEY 190 3n
transmtting this data to the disk device 13 at the point of tinme when the

dat a has BeRrrefogyed Ot osendierat &hn datenttict Yheadiswdeliibg 1herdat a
determined units or its multiple units, and recording the sent
data on the disk type recording medium 1, is not_suitable for
describing an optimum operation of the recording/playback
apparatus. Therefore, a case where the memory 10 is used when
relatively frequent data processing is necessar&, e.g., a case

- where it is used when the recording/playback apparatus performs
two sequénces of operations.of reading data on the disk type
recording medium i of the disk device 13 and outputting the read
data through the output unit 11 to reproduce an image, as well as
writing video data taken from the input unit 12 in the disk type
recording medium, will be revieweq.

In the recording/playback apparatus which performs two
sequences of operations, i.e., reproducing the gbove-mentioned
image and writing the data in the medium 1, the ﬁppér control
'qnit 9 repeats processes of storing the data once read from the
disk type recording medium 1 of the_disk'device 13 into the
memory 10, temporally Continuously consuming the data from this

memory 10 by a required quantity while storing data to be



in the disk type recording nediuml1. Here, wth reference to figure 10, a
case where two sequences of data are processed in the menory 103M02/R2606
described. Figure 10 is a diagramimtatively illustrating a capacity of
the nmenory 10_In figure 10, a capacity which can be used for tenporary
storage excluding a quantity required for a process of the inmage of the
menory 10 is Ma, a storage data quantity for imge reproduction, which
guantity has been stored at the present 68tage and has tinme-serially been
decreased, is M, a storage data quantity for recording, which quantity
has tenporarily been stored to be witten in the disk device 13 and has
tinme-serially been increased, is My, and a free capacity which has not
been usedipsutdra Weh : i a, such _as_video data,
the recor dipﬁlg/ pl ayba%?(ff%ggggflé%%&u%ﬁ%sme]xg#ée)grzeéng?‘%ylg' gtérﬁélgfnf‘is/gﬁ? ch is
used per urliits tame. tédcoos diiRgl Yevide i1 @@ngﬁ@g{@@tt baty the wnahorRge data
quantity for inmage reproduction is consuned by d M per hour to be
decr eased,dadiid hepebetnredgeedata anmurmhiMwhoitityecandivng Hiag o8é eased by
AMv per haur. Wen A MVis Iar%er than AMp, the free capacity Mo is

decr eased W A%t FhEX tYPSer8FeFeinhMeRsUBhlit is necessary to set the free
capacity M 03/ 20 id..accordance with_a difference between them
el 9?%1?41:&%3:@%@ ?hajtguﬁﬁptfghoa AARCaFReE MO t o each ot her

here, it is assuned conci sron

and furt Beguansst fdCiuaRt SHaBidossLos IDerd LEREAPOS L1588 @S M.

described. Figure 10 is a diagram imitatively illustrating a
capacity of the memory 10.

In figure 10, a capacity which can be used for temporary
storage excluding a quantity required for a process of the image
of the memory 10 is Ma, a storage data quantity for image
reproduction, which quantity has been stored at the present stage
and has time-serially been decreased, is Mp, a Storage data
quantity for recording, which quantitf has temporarily been
stored to be written in the diék-device 13 and has time-serially
been increased, is Mw, and a free capacity which has not been
used is Mo.

With respect to the coﬁtinuous data such as vidéo.data, the

. recording/playback speed is usually expfessed by a capacity whicﬁ
is used per unit time. Accordingly, it is considered that thé
'storagerdata gquantity Mp for imagé reproduction is consumed by A
Mp per hour to be decreased, and the storage data amount Mw for
recording is increased by AMw per hour. When AMw is larger
~than AMp, the free capacity Mo is decreased Qith time.

Therefore, although it is necessary to set the free capacity Mo



Further, it is necessary to note the following two points to maintain the
Continuity of continuous data. That is, the first Point is that03482/2006
should be newy read fromthe disk typo . recording nmediuml| of the disk
device 13 by the tinme when the storage data quantity M for inage
reproduction is lost, and then the read data should be supplied, because

the continuity of image reproduction is degraded when the data for inage
reproduction in the nmenory 10 is |ost. 5%The second point is that the free
capacity Mo of the nenory 10 which stores data to be witten in the disk
device 13 should be prevented frombeing | ost, because the continuity of
continuous data to be recorded in the disk type recording nediuml is

degr aded uph egsodabAcEan e 55 i.n..t pemory 10, In view of the
above-described two points, i Pglfggr%r%gptggaw%%nngc%é“feh%%‘:‘i't iy tFn2ffgued

continui t yef cdatastdaterat oomt rela i@MaPE‘zhfeoreHEng S0 &3cho Wée!z} ¢ data in the
di sk type recording medium| as fast as possible 1n 4 state where the
yp ng medium | , possi bl ¢ :
storage dat¥f '§ganei ¥y Nigikot awee tyefoodtiss idiF fesense |iay getass wossi bl e
and the storage.data quantity Mv for recording is as snall as possible
storage, data quantity Mv g snal | as possi bl ¢
when a recor di g GAFE i £t 39 PEFSSPACY Hio fogaskhe frdievweng Singeiatseedi ng
operationmggﬁgagg‘Q§;E8£E§guf§r ch _smal | ggit to_be recorded, the nunber
of seeking operations . ecolr’rEysqﬁiﬁ gntinuqys §3F9006 % Hus thetfizstsupposed
g op pp
that the puaRerioHfrraecassgs-Hdam Lgenewly read from the disk type
recording medium 1 of the disk device 13 by the time when the
storage data quantity Mp for image reproduction is lost, and then
the read data should be supplied, because the continuity of image
reproduction is degraded when the.data for image reproduction in
the memory 10 is lost. The second point is that the free
capacity Mo of the memory 10 which stores data to be written in
the disk device 13 should be prevented from being leost, because
the continuity of continuous data to be recorded in the disk type
recording medium 1 is degraded unless data can be stored in the
memory 10. In view of the above-described two peints, it is
adopted as a safe setting in the continuity of data that a
- control is performed so as to write data in the disk type
recording medium 1 as fast as possible in a state where the
storage data quantity Mp for imageAreproduction is as large as
possible and the storage data quantity Mw for recording is as
small as possible when a recording unit is filled. 1In thig cése,
however, since a seéking operation must be performed for each

small unit to be recorded, the number of seeking operations

‘becomes huge.



upper control unit 9 to the disk device 13 is decreased as much. as
possible. In order.to performdata processing upon maintaining &/ 02/2006
continuity, operations of witing the storage data quantity Mv for
recording on the nmenory 10 in the disk device 13 before the storage data
quantity M for image reproduction is lost fromthe nmenory 10, so as to
provide the free capacity Mo on the nenory 10, and further obtaining data
of Mo fromthe disk device 13 to store 8&he data in the nmenory 10 are
required. Initially, it is assuned that two commands of witing and
readi ng are successively perforned and the data of the storage data
quantity M for inmage reproduction are maxinmally stored in the nenory 10.

Atinme Tp untilphihe %0k 308 HRl@q0uRNt idne MinbeF &€GRIdbRgs ifrdn0ghe Wite
data during Tp nust be larger seeking operation which data to be on the
menory 10 uppelbploAtMil, wrid, 9 toortgerish déhied ilFeifpianeabadtdemuadad t he
data, the tinme than the sumof a tine Tws required for the for the witten
address, @&t paesTteduring witten are transferred fromthe nenory 10 to
the disk device 13, a time Tww during which the data are witten. in the

di sk type r ecord ﬁﬁdﬁﬁdF?wﬁerform'data procdessing upon maintaining the

continuity, operations of writing the storage data quantity Mw
for recordiné on the memory 10 in thé disk device 13 before the
storage data quantity Mp for image reproduction is lost from the
memory 10, so as to provide the free capacity Mo on the memory 10,
and further obtaining data of Mp from the disk device 13 to store
the data in the memory 10 are required.

Initially, it is assumed that two commands of writing and
reading are successively performed and the data of the storage.
data quantity Mp for image reproduction are maximally stored in
the memory 10. A time Tp until the storage data quantity Mp for
recording is lost on the memory 10 is Mp/AMp, and, in order to
write data during the time Tp and further read the data, the time

;Tp must be larger than the sum of a time'Tws required for the
seeking operation for the written addréss, a time Twt during

| which data to be written are transferred from the memory 10 to
the disk device 13, a time Tww during which the data are written
in the disk type recording medium 1, further, a seek time Trs for
a read address, a time Trr during which the data are read from
the disk type recording medium 1, and a time Trt during which the
data are transferred to the meﬁory 106. However, even when the

seek reaches a track which is in a radial position of the disk



|, further, a seek tine Trs for a read address, a tinme Trr during which the
data are read from the disk type recording nmedium 11, and a ti m@3fe2d420i06
which the data are transferred to the nmenory 10. However, even when the
seek reaches a track which is in a radial position of the disk 03/02/ 2006
56 type recording nmedium 1, a position on one periphery of a target

address is not known. Therefore, a tinme Tmrequired for one rotation is
anticipated as this rotational delay. %dus, (formula 3) is obtained as
follows. Tp > (Tws+Twt +Twwa+Tmt j 3) +(Trs+Trr+Trt+Tm+ y) ... (formula 3)
wherein O and y are margin tinmes in a case where the servo failed to be
operated or the like. Further, in (formula 3), a right side is T(t), a
time requ{:#}?g J{e(yor%h | D10k 8, LTS {800 ohNoR@RALBASES J15 alWhlder and a
time requited Tor reading of a second termin parentheses is Tr(t). That
is, the digkrdlaviigend8 ksoveper abkecofty, iah tameange-dquirahi odr tohe (fornul a
3) holds. without inpairing the continuous data. However, when the device
13 i s attempttednt ¢sopetatipadedi &sithisp rogatiignahaielave aBtusi paeswula the
(formul.a 3) are larger values than the other terns, thereby causing a
shor t com Hg ¥h&PLainedrarerfoftdo¥diccessively performthe seek twice, this

successive operations must start while a renaining uantitifof gp ii stil
large, and a SRort éBWFHY &Rar TRt fdd (RFFt Ty TEATRERdi ng ar 8TOBWEEeSEi vel y
performed., it is,difficult both.to [ate f.ar d.i dance with
the virt uwal-:[ergc:)m nda%clf’ldyt 8resexitaer&1tn tgﬁgs a.Ln a %%.58 &lt;'@ﬂa thd 86U

failed totbe operated or the like. Further, in {(formula 3}, a

right side is T(t), a time required for writing of a first term
in parentheses is Tw(t}, and a time required for reading of a
second term in parentheses is Tr(tj.

That is, the disk device 13 is operable only in a range in
which the (formula 3) holds without impairing the continuous data.
However, when the device 13 is attempted to operate as it is, B
and ¥ that are anticipated in the ({(formula 3) are larger values
than the other terms, thereby causing a shortcoming that, in
order to successively perform'the seek twice, this successive
operations must start while a remaining quantity of Mp is still
large, and a shortcoming that, since writing and reading are
successively performed, it is difficult both to operate
beforehand in accordance with the virtual command and to select
the operation speed within the set time.

So, it is supposed that writing and reading are
unsuccessively performed at approximately equal intervalé.

In Ffigure 10, X1 and X2 are ratios when the capacity M is 1, .

and this capacity M is a capacity which can be used by Mp and Mw



t he operation speed within the set tine. So, it is supposed that witing
and reading are unsuccessively perfornmed at approxi mately equab3i/az/20I0%
In figure 10, X1 and X2 are ratios when the capacity Mis 1,. and this
capacity Mis a capacity which can be used by M and Mwv 03/02/ 2006 57 in
the nenory 10. Figure 10(0) illustrates a state where Mvis stored by X
and Mp is stored by (1--X1), anong the capacity Mof the nenory 10. At
this point of tinme, it is assuned that v is witten in the disk device
13. In the capacity of the nenory 10 at the point of tine when witing is
conpl eted, as shown in figure 10(b), data Mwv taken fromthe input unit 12
is 0. Next, figure 10(c) illustrates the state after sone tinme has passed.

vhite M i LABULLGS) M tRe bl A 11 02 i50eEba Mudksnbpenaaser (o X2

within the menory h passSage of is sent to the output unit
11 to reprseduee BaLAL a5 ighals Mowkl by (JI—lXQ) peamdny thei sapeciwasedtt o
(1-X1-X2). Thus, M is read from the disk device 13 at this point of tine
to be stortkd mem¢he 10menBiythindoinguet diled) ikl tastssamed thet datie

i mredi ately after M has been stored in the nenory 10. That is, a_tinme Twm
f r om whenvFhtFen vkt thendi ik (e igrsk3 - detn c?é’elSaP%CWeﬁfwﬁh?sm‘?‘“éﬁd’ itd atine

d th t t hi f like f 10 f 1Q f
To(c) . ¢ eh Fweq%ta? RSt i e A TS RB LR S ead from
the di sk Ee st &%.0]1% 3§o@aew/'efakénvxfm fRel Snfud WAB+dysT 1 oWhi glaxtthe state

shifts i |gure figure 10 (a)---"figure 10(b), resulting in
' figure 10(c) 111ustrates the state after some time has passed.

While Mw is inputted from the input unit 12 so that Mw is
increased to X2 within the memory 10 with passage of time, Mp is
sent to the output unit 11 to reproduce data, so that Mp within
the memory 10 is decreased to (1-X1-X2). Thus, Mp is rea‘d from

_ tﬁe disk device 13 at this point of time to be stored in the
memory, and figure 10{(d) illustrates the state immediately after
. Mp has been stored in the memory 10.

That is, a time Twm from when Mw is written in the disk

device 13 to when Mp is read is a time during which the state

| shifts like figure 10(b)—figure 10{(c)—figure 10(d), resulting in
Twm=M * X2/ AMw. A time Tmw from when Mp is read from the disk
device 13 to when Mw is written is a time during which the state
shifts like'fi{:;ure' 10 (d)—figure 10(a)—figure 10(b), resulting in
Tmw=M « (X1-X2)/AMw. It is assumed that commands of reading and
writiné are issued at the equal interval here, resulting in
Twn=Tmw, thereby obtaining X1=2*X2. Mp in figure 10(g) is egual
to (1-X1-X2) M (Mp=(1-X1-X2) *M), and the above-described

equation is substituted for this equation, resulting in Mp=(1-3-



Tm=M (X1-X2)/ AMw. It is assunmed that conmands of reading and witing are
i ssued at the equal interval here, resulting in TwreTmw, ther el\3/0b24260 0
X12 X2. Mpin figure 10 (c) is equal to (1-XI-X2) -M(M=(1-X1-X2) M,

and the above-described equation is substituted for this equation,
resulting in Mp=(1-3 03/02/2006 58 X2)M Since reading of Mp fromthe disk
device 13 to the nenory 10 nust be earlier than outputting this M from
the output wunit 11 and |losing the san®@8n the nmenory 10, a tine Tr(t)
required for reading nust be set under conditions of Tr(t)<(1-3 X2) - m
Anp. Here, to be specific, when X1 is equal to 0.5 (X1=0.5), X2 is equal
to 0.25 (X2=0.25), and a capacity of the nenory 10 is M data are witten

[0 the di 9k dgl CQ;hdeAleddih PRl Ofdil W80k <0y NG, L1e dhgad data are

stored up 75M at e poi'nt o time when remai ni ng quantity of

dat a r eadmbh®Ay t1® ruBpUbe WMHH11iek2 than upntipat@iRdMhidemp, facwaiteubatpon i s
sinplified imtatively wthout considering a capacity deviation due to a
time deviaeionll janc hesingrethipwseper eguiteedieriory Wl t isngimadtaltli me devi ation
in the time Tr(t) required for reading. The reason is as follows._ The
appr oxi et eyl eafuorcspmEY MEEr Pl S th UpgeT ofPHE- 1BV B8 Tott)5§dratre upon
expect i ngxt he | fference In addition, there are sufficient command
interval s an advance operati on corresponding to the virtual

command s perﬁ@fére%o WaeLgbyi tic,| ShenS¥PPOS @dubhato BVLiw3=8. sind xp

expected in (forrru a 3) are actually and drastically smaller than the

expect ed yaldgpml theo.25 (X2=0.25), and a capacity of the memory 10 is M,
data are written in the disk device 13 at the point of time of
0.5M, and the read data are stored up to 0.75M at the point of
time when the remaining quantity of data read from the input.unit
12 is uprto O.ZSM; Here, a calculation is simplified.imitaﬁively
without considering a capacity deviation due to a time deviation
in the Limed Tw(t) required for writing and a time deviation in
the time Tr(t) required for reading. The reason is as follows.
The approximately equal command intervals allow the device to
operate upon expecting the difference. In addition, there are
sufficienf command intervals, and also an advance operation
corresponding to the virtual command is performed, whereby it is
supposed that margins B and vy expected in (formula 3) are
actually and drastically smaller than the expected values. The
time intervals as the time Tmw and the time Twm, which intervéls
are set to be approximately equal to each other as described
above, are sent to the disk device 13 as an expected time TO0 when

the virtual command changes to the real processing command. Then,

the first éxpected command interval ATf becomes equal to the



.time intervals as the tinme Tnw and the tinme Twm which intervals are set
to be approximately equal to each other as described above, ar®3E02/2806
the di sk device 13 as an expected tinme TO when the virtual command changes
to the real processing command. Then, the first expected command interval
ATf becones equal to the 03/02/2006 59 expected tine To. Wen processing is
performed in the nenory 10 in this way, as long as the recording/playback
apparatus records an input signal fromsg¢he input unit 12 in the disk
device by tiner recording while outputting data read fromthe di sk device
13 at present fromthe output unit 11 to a display device, and further

the timer recording is scheduled to be canceled after Ttm data processing

in the ne i s;only, a reproduction after the time Ttm has passed,
t her eby d;ge%é%/elc(j:cgijl?/m?é; ucing the processing content, resulting in that a

command i ntervathed§ bebcbbgitd B PhbroRRy RASERE MacAREIcaivaliig by pi ned by
giving a margin to (MA M) This value is a second expected comrand

i nterval /AEsloagdas tie expocttchfHlayheckiampalathscoemscdEt amatngdti s tine. In
this way, the upper control. unit 9 creates the expected tine information
(first an@ig8géntr&kFéet éarBbnid lenierihd sliak devigr] bATSimehe expected

time TO the expected.change tine Tc on e basis of .the processing
content of EaFRFH e AP E e s Jata SEATeR The Ttk PRUDES Mk ar e
Gevi oo 1] PAn Senden the Cam o lheh Sl T PEE s T b RehRE
devi ce 13tgantimer recording is scheduled to be canceled after Ttm, data
processing in the memory 10 isronly a reprcduction after the time
Tim has passed, thereby drastically reducing the progessing
content, resulting in that a command interval after the time Ttm
has passed becomes a value obtained by giving a margin to (M/A
Mp). This value is a second expected command interval ATs, and
the exﬁected change time Tc becomes Ttm at this time.
In this wéy, the upper control unit 9 creates fhe expected
time information (first and second expected command intervals A
Tf and ATs, the expected time TO, the expected change time Tc)
on the basis of the processing content of continuous data, the
speed at which thg'continuous data are prdcessed in the memory 10,
aﬁd processing speed information of the disk device 13 and éends
the same to the disk device 13} whereby the disk device 13 caﬁ
perform an_operation.corresponding to the virtual comﬁand before
an.issuance of the next command while'switching to the optimum
seek speed or disk rotation speed, without impairing the
continuity of dafa.

Next, a case where the memory 10 performs data proCessing as



perform an operation corresponding to the virtual command before an

i ssuance of the next command while switching to the opti num se@3/Ap2£Q00D6
disk rotation speed, without inpairing the continuity of data. Next, a
case wherethe nenory 10 perfornms data processing a~5 03/02/2006 60

descri bed above, the disk device 13 responds to the upper control wunit 9
concerning states of the respective operations with respect to an
operation corresponding to the real proéessing command as well as an
operation corresponding.to the virtual command, and the upper control unit
9 provides a response-to virtual -comrmand obtaining unit 24 for obtaining
this response wll be specifically described with reference to figures. 9

through Lledd e Zpbse dH08Ks 4 A0S0 95 80n °es d&ﬂw/u%}feyb@&!& o1
apparatus according to the fourth enbodi ment, = an I gure Is a fiomchart
illustrativigtan epgeathtiy Ghatbe of ater dbsgdddiavbapkrapRasalvshaccording to
the fourth enbodinent. 1In figure 9, 24 denotes a

r esponse- tpspiect ubd - To mreErd tobt adoinegronding ftor thecedad pyoaesedponse to t he
respective operations _indicated by the virtual command. The sane

const i t ut E§™EEREndE &' ShGifin AP nCR$ TR ER4SP BrePRELAP r'eP dfSoliFEMRL are gi ven
the sane reference r and .descriptipn thereof wl| be agmtted.

Furt her, Fﬁmga?géﬁ%ﬁggﬂgﬁ%kﬁe¥f%ﬁ%%og g%ébfgpﬁavf%eﬁﬁ%IFSB??%FEE%bdinent,

not only &;LesRONSGulthd Bstxix&ﬁbalunﬁer@r@%b%tgiﬁﬂldggtﬁﬁguj%émye for the

process corresponding to'the"virtual command are added to a response to
the real pioTessifECFIMEANYY described with reference to figures 9 :

through 11. Figure 9 is a block diagram of the
recording/playback apparatus according te the fourth embodiment,
and figure 11 is a flowchart illustrating an operation of the
recording/playback apparatus according to the fourth embodiment.
In figure 92, 24 denotes a fesponse—to—virtual—command obtainihg
unit for receiving a response Lo the respective operations
indicated by the virtual command. The same constitutes as those
shown in.figure-a for the third embodiment are given the same
reference numeréls, énd.description thereof will be omitted.
Further, in & respoﬁse 17 in figure 9 according to the
fourth embodiment, not only a response to the virtuai command but
also a requirement for the process corresponding to the virtual
command are added to a response to the real processing command.
Figure 11 is a flowchart illustrating an operation in a case
where it is assumed that it is expected that, when the memory 10
is in a state shown in figure 10{a), it is necessary to write the
storage data quantity Mw for recording in the disk device 13, and.

next, when a state of the memory 10 changes to a state shown in



Figure 11 is a flowhart illustrating an operation in a case where it is
assumed that it is expected that, when- the nmenmory 10 is in a $3A@24B6W6
in figure 10(a), it is necessary to wite the storage data quantity Mwv for
recording in the disk device 13, and next, when a state of the nenory 10
changes to a state shown in 03/02/2006 61 figure 10(c), it is necessary to
read the storage data quantity M for image reproduction fromthe disk
device 13 and increase the Mp so as tosbe in a state shown in figure
10(d). Thus, in figure 11, in step 5501, the real processing conmand of
witing the storage data quantity Mwvw for recording within the nenory 10
in the disk device 13, the virtual conmand of reading the storage data

gquantity I r.epr. Qd i i tRi 0 NeuSPREHS Ying a
start add%&gglgonhlgﬁgﬁdilgkllgyg%ééréey(}g\ydit:ﬁgpt?rée&]d?t&%e?%%/agjet ﬁ%leai%‘& de\C/t%yI:e and
the read egagbirt Ymagdeptbbibetidherenpess edh sit baRid& 17 lahat indeesrcoNd
expected command intervals A Tf and ATs, and the expected change tine Tc
whi ch ar e tdet Mpssdestrtionbd abovetaimeenhawn iimpdtigstgrd (dir.onThhe, iliput unit
12 is recorded in the disk device 13 by timer recording and it is expected
that the IEEHER 1% ddn&ERBAS2Itrerthwt ﬁ?a%/ TS péRy fGBHPERE, o0 iFip=M X2/ A
My, d Ts= 0 +(Y, (6: margin ti Tc=Ttm are.sent.to the disk

devi ce 13?2M3n8t‘|f'\ggege((jid§‘(l‘éad% ?I%:tgitf?)&?"g% TV ﬁg}ﬁiwq:&l pttg%dﬁe.m%% i‘@ugh it

IS not shounypd §iQUievile M ! RnLeSPECLaT QoliEnd &% rBHPEESEIGLcaqERN,
as described in figure 7 according to the third enbodinent, the disk

rotati on gpeedpisniSwyt Bhetbiondape ro&paséducfiohheigiitethexpandd 1 Mpon
information, further, the seek
specifying a start address on the disk type recording medium 1 of
the disk device and the read quantity, and further the expectéd
time TO, first and second eXpectedrcommand intervals ATf and ATs,
and the expected change time Tc which are set as described above
when an input signal from the input unit 12 is recorded in the
- disk device 13 by timer recording and it is expected that the
timer is canceled after Ttm, (more specifically, TO=ATFf=M-X2/A
MQ, ATs=(M/AMp)+o (ot margiﬁ time), Tc=Ttm) are sent to the disk
device 13, and the disk device 13 receives theﬁ in step §502.
Although it is not shown in figure 11, with respect to the real
processing command, as described in figure 7 according to the
third embodiment, the disk rotation speed is switched on the
basis of the given expected time informaticn, further, the seek
and movement are performed while switchiné the seek speed in
~ steps S303 to §306, and writing of the real processing command is
‘performed in step §503., When this is completed, a ;e5ponse is
made to the upper control unit 9 in step S5210. Thereafter, as a

process corresponding to the virtual command, while the seek



and novenent are perfornmed while switching the seek speed in steps S303 to
S306, and witing of the real processing comand is perfornmed 03/922H62006
5503. When this is conpleted, a response is nade to the upper control unit
9 in step 5210. Thereafter, as a process corresponding to the virtual
command, while the seek 03/02/2006 62 speed is switched, the seek and
novenent are perfornmed to an address where Mp on the disk type recording
mediumis read, in steps 5308 to S311.64A response informng that the seek
and novenent in response to the virtual command is conpleted is nmade to

t he upper control. unit 9 in step 5504. The response-to- virtual -command
obtaining unit 24 of the upper control unit 9receives this response in step

5505, and reafter..i oe 0, n te i 1 this way,
when t he f%%%gngé-%%ﬁ%%?%haﬁ?%Sﬁﬁﬁ%%&%bgg%%§%§ gﬁ%ﬁ?ﬁgﬁggggtﬁ%iﬁgper
control URiddr@skemedresipl BhOf @ik t&PBCLIdYAIng N:InACesSreéad,r egpondi ng
to the virtual conmand Iin the disk device, since the upper control unit 9
recogni zestepat s30hd-os &8kl hashategadhsebérfioxxomgl Ehed, titcheeeknandrs required
for the seek is not necessary to be expected in the tine Tr(t) required
for readi AGVFRCRRhlTHB6FROBRR CFT @ VESERY £otprand i cruplaked aLSMaP8 where

th h | dy b ated.i bt ai d-_Th f h i
Lime y cah®abdd HO b EntEa (5 te " Aot FRAITY e mattte ZSRECHFLTSO s | udged as
in the folkow 00 - dQRBULR Hninkr GhYETEE | tt_zkx'ugﬁl@y'c)mtr%l (fpremel a 4)

a
That is, in a case where a response to the virtual comman .
receives this response in step 5505, and thereafter it goes to a

standby state in step S8312.

In this way, when the response-to-virtual-command obtaining
unit 24 of the upper control unit 9 receives information
concerning the process corresponding to the virtual command in
. the disk device, since the upper control unit 9 recognizes thafi
the seek has already been completed, the time Trs required for
the seek is not necessary to be exﬁected in the time Tr (t)
required for reading in the above-described (formula 3), and
further a state where the servo has already been operated is
obtained. Therefore, the margin time ¥ can also-be expected to -
be drastically small, and Tr{t) is judged as in the following
(formula 4). |

Tr{t}=Trr+Trt+y’ {(¥>v"*) .« {Formula 4)

. That is, in a case where a response to the virtual command
is not made, the quantity of Mp remaining in the memory 10 is in
a state of figure 10, i.e., it is equal to (1-X1-X2) -M, the
storage data quantity Mp for image reproduction is fead from the -

-disk device 13 to maintain the continuity of data, and the



is not made, the quantity of Mp remaining in the menory 10 is in a state

of figure 10, i.e., it is equal to (1--X1-X2) M the storage dd&x3/ QRA200§
Mp for image reproduction is read fromthe disk device 13 to maintain the
continuity of data, and the 03/02/2006 63 virtual command whi ch nmakes M
filled in the menory 10 so as to be in a state of figure 10(d) is schedul ed
with the processing tinme of the disk device 13 and the margin tinme being
expected. However, as long as a respongg to the virtual comand is made,

in the response-to-virtual -command obtaining unit 24 of 'the upper control
unit 9, the disk device 13 is capable of recognizing that the seek in
response to the virtual conmand is conpleted and a state where the servo

has al ready; ieeh opffAlLdnksnoRialdes £ TN ah0tRe AdGMPRY sGORLTQL unit 9

can calculate the time required for processes corresponding to the virtual
command agsi in aasthtid ofudggsré hed (dievensahemlan wssnanee pebcassomgand of
reading data fromthe di sk device 13 as the next real processing command
whi ch has ti&enof hehw iditslraBevbreraiitl ang dbé ayeeyiontihe thvergt exagetediat a
quantity %@’for i mge reproduction in the nenprx 10 gets |ess, processing
i s possi bFE“FERoAS itAPdi 77 ngy THBOCSARt FAUTRSy VéF tughtcommendt A sPags, ithe

di sk devi. 13 _outputs a re nse 17 to_.the respect.i operations in the
process cOTFeLBUNITG Po” HE VI rrIRr™ CHMTHRATE 0 He 2dpBlr ROt unit o

and the URBRErofQHikob, upid & 51003108 1§ o ESPANSE o/ riegogxt'?zing that

response-to-virtual -comand obtaining unit 24, whereby the upper control

unit 9 camhpeséeit Mnaresponse to the virtual command is completed and a
state where the servo has already been operated is obtained.
Therefore, the upper control unit 9 can calculate the time
required for processes corresponding to the virtual command again,
and it judges that, even when an issuance of a command of reading
data from the disk device 13 aé the next real processing conmand
which has been the wvirtual command is delayed until the storage
data quantity Mp for image reproduction in the memory 10 gets
less, processing is possible without impairing the continuity of
data. |

In this way, the disk device 13 outputs a response-17 to the

respective operations in Ehe pfocéss corresponding to the virtual
command to the upper contrel unit 9, and the_upper.control unit 9
obtains the response 17 in the resiponse-—to—viftual-—comand
obtaihing unit 24, whereby the upper control unit ¢ can perform a
control except a temporal margin expected for maintaining the

continuity of continuous data. Therefore, a control having a

- large degree of freedom is possible in the processing of the -

nemory 10.



control except a tenporal margin expected for maintaining the continuity
of continuous data. Therefore, a control having a |arge degree 03/02é&h
is possible in the processing of the nenory 10.. 03/02/2006 64 As

descri bed above, in the recording/playback apparatus according to the
fourth enbodi nent, t-he upper control unit 9 creates the expected tine
information (the expected tinme TO, the first and second command intervals A
Tf and A Ts, the expected change tine ¥¢) on the basis of the processing
content of continuous data, the speed at which the continuous data are
processed in the nenory, and the processing speed information Tnl and Tn2
of the disk device to send the sane to the disk device 13, whereby the

di sk devi ce 13 mardqerfibem avownerat the hebeuenaeld sadangsp,ofatiRe next
command while switching to the opti mum operation speed, w thout inpairing
t he conti MAFIGFIdhIdhe athe FMgurhbrenkdidmghtk tevivppet corgspandsit @ t he upper
control unit 9 w1th respect to the respective operations of processes ‘
corr espondiifFtES the Rared EdRereifdornativn pglbeesdrerfsptine i ths the
correspondi.,ng.to the virtual co d, and the upper control unit 9 obtains
t hese res|1O)|éolﬁ%(;:°s‘?”l1 sfehceonrdfa%??ﬂ%%- t’é‘-q\?ﬁ’?g‘ﬁl ‘E\Egnﬁg‘ﬁdATBDtg?enieﬁ‘ﬁeﬁﬁ?? 24,

wher eby t ReyaWpReti RO 0bnUBAS KhliaNoREri I oResSPR 'RniEacept a tenporal

margi n expected for maintaining the continuity of tontinuous data.
Ther ef or e coattoubunldaltayi bye aspaepaeewwicd rpedosnt SnyRsSubte d-42 t he
processing of the nenory 10. (Enbodi nent 5) '
processed in the memory, and the processing speed information Tnl
and Tn2 of the disk device to send the same to the disk device 13,
whereby the disk device 13 can perform an operation before an
issuance of the next command while switching to the optimum
operation speed, without impairing the continuity of data.
Further, the disk device 13 reSponds to the upper control unit 9
with respect to the regpective cperations of processes '
corresponding to the virtual command in the processing operations
corresponding to the virtual command, and the upper control unit
9 obtains these responses in the response-to-virtual-command
obtaining unit 24, whereby the ypper control unit 9 can perform a
control except a temporal margin expected for maintaining the
_continuity of continuous data. Therefore, a control having a
degree of freedom is possible in the processing éf the memory 10.
(Embodiment 5) |
Hereinafter, a fifth embodiment of the present invention
will be described.

In this fifth embodiment, an operation of the.

recording/playback apparatus when the virtual command changes to



Hereinafter, a fifth enbodi nent of the present invention wll be

described. In this fifth enbodi ment, an operation of the. 03/02/2006

recordi ng/ pl ayback apparatus when the virtual command changes to 03/ 02/ 2006

65 the real processing command to be carried out will be described with

respect to each of a case where the vi rééjal command i ndi cates reading of

data and a case where it indicates witihg of data. A construction of the
e fifth epbodinment_is simlar as that

recor di ngi}Fpl a%lback (?é aratus int [ . ; ]
in the fotift FFENBHAF £ PRPHRand to becaariod gt willl bedesortbedrwithcase
where the virtual commuand indicates reading of data with reference to
figure 12espeglute each jof a crisevivhare thiel utnal icognararopéndidateswhendite
virtual command indicates reading. A description of steps S601-S311 w ||

be omi tt el detreanties ause, whiee .it ﬁhﬂ%eﬁte&wﬂt‘i‘ﬂ%%ﬁd@ﬂé d0cbAsBHEtibAS S e
processes as in the above-described enbodi nents. The expected tine

LT S SRR B 0
or ocessi MBS clo b FE BRI Conmand ar o per orned. As. descri bed i n
the fourth enbodj nent, at the point of tinme when the seeking operation
cor r espondi ngtidiallie @i deseripsiomandl be ‘gimn efed, case nebpondhe sirtegd t o
t he upper control unit 9 in step S504, and the response-to-virtual-comand
g :)g Si 2 |5 (r)rg:'rmmandﬁmiicalnes uepeing it data witht réfereaebVies fighee’ ESPPISALEN
12 is a flowchart illustrating an operation when the virtual command
indicates reading.
A description of steps S601~8311 will be omitted here, because,
in: figure 12, these steps go through the same processes as in the
above-described embodiments. The expected time information in steps
S601 and S602 indicate the expected time TO, the expected command
intervals ATf and ATs, and the expected change time Tc.
First of all, in steps S601~8311, processes corresponding to the
real prbcessing command and the virtual command afe performed. As
described in the fourth embodimeht, at the point of time when the
' sleeking operationrcorres"ponding to the virtual command is completed,
-a response is made to the upper controli'unit 9 in step .8504, and tﬁe
fesp_onse—to-virtual-command obtaining unit 24 of the upper control

unit 9 receives the response in step S505.

-While a standby state is obtained at the point of time when



Wil e a standby state is obtained at the point of tine when 03/02/2006 6 G
a response to the virtual command has been nade to the control 0B/ ®292i006
t he above-described figure 11, the standby state is not obtained in the
fifth enbodi ment, data which are scheduled to be sent fromthe disk type
recording nedium1 to the upper control unit 9 are read, and the data are
stored in the nenory 6 of the disk device 13. Wien the data are stored in
the menory 6, in a case where all of té& data quantity to be transmtted,
which quantity has been expected by the virtual command, has not been
able to be stored in the nenory 6, the data quantity is stored halfway in
the nmenory 6. As described above, -at the point of tine when data are
stored in VB, =X I to th control,unit 9
n st ep 5604 Th A SAS eI R ATREE peel hRe P e o BB EoLA of the
upper conturilt @niih She rRRRVEssdNived eSPERSE 1, NcALePI0RY sALESr i £GP etion
of the response, the disk device 12 proceeds to a standby state where the
devi ce 13 akdiatigefioin atloorfidnd éwlmmiitnhet upiera ebiith chrditiche8uléd tsd e S312.

Furt her, aLthou%h a detailed description is not given above, when all of

the capaciS® Y AEPHAEF i9SEnEYRE reGaF dEpwiadd WHad Fotthehaipnerbentny e
ste , -the disk device 13

tored in th 6 in_datg |eading i 5603
Stores a NEAY Adhressagr A< CENenase HOToBed rsadeary Amf tHe

stores a hea

recor di ngkpbaybask-daad 2ustands B¥chn. 2 4036k b@véygeg mtemo§£ag,drﬁssa and

enabl es continuing a reading. operation fromthis address after an
i ssuance ohséhehgmalall of the data quantity to be transmitted, which

quantity has been expected by the virtual command, has not been
able to be stored in the memory 6, the data quantity is stored
halfway in the memory 6. As described above, at the point of
time when data are stored in the memory 6, the response is made
to the ppper control unit 9 in step S604, and the response-to-
virtual-command obtaining unit 24 of the upper control unit 9
receives this response in step S5605. After completion of the
fesponse, the disk device 13 proceeds to a standby state where
the device 13 waits for a command from the upper control unit 9
in step S312.

Further, although a detailed description is not given above,
when ali of the capacity included in the wvirtual command has not
been able to be stored in the memory 6 in.data reading in step
5603, the disk device 13 stores a head address of data which has
not been read yet, and the recording/playback head 2 stahds by in
‘a track having this address and enables continuing a reading

operation from this address after an issuance of the real

processing command.



processi ng command. 03/02/ 2006 67 Next, a case where the virtual command
indicates witing will be described with reference to figure 1303 @2yeol®
is a flowhart illustrating an operation when the virtual comand
indicates witing. A description of steps 5701-'S311 will be omtted here,
because, in figure 13, these steps go through the sane processes as in the
above-descri bed enbodi nents, as in figure 12. Initially, in steps
5703"-5311, processes corresponding to6dhe real processing command and the
virtual conmmand that have been issued are performed. Unlike with when the
virtual command indicates reading, when the virtual comrand indicates
witing, at the point of tinme when the seeking operation corresponding to

the virtual coumnNdai&asOMBLetethe g tdhsKedibnee idd: PRIRS W@iEE8poNse to
notify the upper control unit 9 that the seek is conpleted in step S703

and si nul wamzobs|gescedbed egitthecdppetice ait Fabuohi13.9 tFagusenti data to be
witten. In step $704, the response-to-virtual -command obtaining unit 24
of the uppépwelamt dilluarraigingeeri orsratiion wbponthe ivictuel nepmmahd _
requi renent of the data to be witten, and in step S705 it sends data
whi ch ar e*PABTR TS "Fr6MP¥he input unit 12 to the nenory 10 and are

schedul ed to b% gﬁittg%.ig t be di sk Bﬁ?gd rﬁcoggiqghngd%g%& to the disk
devi ce 13 by tfe?PEGUIREE c3batiTR?. SR sted Stk ThE™ i¢e 13 which
receives poemdataist e{Qsrd N8, dehdsd iR FEMUB B the same processes

as in the above-described embodiments, as in figure 12.

Initially, in steps S70]1~5311, processes corresponding to
the real processing command and the virtual command that have
been issued are performed. Unlike witﬁ when the wvirtual command
indicates reading, when the virtual command indicates writing, at
the. point of time when the seeking operation corresponding to the
virtual command is completed, the disk device 13 makes a response
to notify the upper control unit 9 that the seek is completed in
step S703 and simultaneously requires the upper control unit 8 to
send data to be writfen.

" In step 5704, the response-to-virtual-command obtaining unit
24 of the upper control unit 9 receives the resﬁonse including
the requirement of the data to be written, and in step 5705 it
sends data which are inputted from the input unit 12 to the
memory 10 and are scheduled to be written in the disk type
'reéording medium l.toAthe disk device 13 by the required capacity.
In step S706, the disk device 13 which receives the data stores
the data in the memory 6.

The disk device 13 which has finished storing the above-



The di sk device 13 which has finished storing the above 03/02/2006 68
described data in the nmenmory 6 nakes a response to notify the ®W3E02/2006
control unit 9 that receiving is conpleted in step 5707, and the
response-to-virtual -command obtaining unit 24 of the upper control unit 9
receives this-response in step 5708. " Thereafter, in step 8312, the state
of the disk device 13 noves to a standby state where the device 13 waits
for a conmand from the upper control ué&t 9 In this way, as advance
operations corresponding to the virtual comrand, the upper control unit 9
perfornms a process in which the seek and novenent is perforned to the
expected address as well as proceeds to a process in which data expected

to be wWidd®RyiBkar 82k b the ¥ihdMAls ggm@ Iaersgokgsoéod%%t&ggt% menmory 6

in the disk device 13. Therefore, the degree of freedomin t control of
the upper et ebnufbl hican bRat NIRASeHy ANGhyibhed irARrapesasi,on can be
performed by switching to nore opti mum seek speed or disk rotation speed
for a desiangd tdeviesrqeref-tprahcBiad~comhendiddtadevhgeurlix Wai be ther ovi ng
security of continuous data. However, for exanple, while the

recor di ngMBPPEYbaTKEEpdrdtud r¥iuves Hatm qa5Preseed YePdaf88to be written

b e85 ISR LBR SRR GBS LI, A BRceacheT o0 £ e i1l
di fferent tbroamédiriy kel QUIBEREL QN8 YRPEL; COTRYOL UBIEarl Front NE
recordi ng/ pl ayback apparatus and the upper control unit I Ssues a new
real procebsiumgpcxorpandowhiedt i9s different fromthe
In this way, as advance operations corresponding to the
virtual command, the upper control unit 9 performs a process in
which the seek and movement is performed to the expected address
as well as proceeds to a process in which data expected to be
written or read by the virtual command are recorded in the memory
6 in the disk device 13. Therefore, the degree of freedom in the
control of the upper centrol unit 9 can be increased, and further
an operation can be performed by switching to more optimum seek
speed ér disk rotation speed for a desired device performance ofA
the disk device 13 while improving security of continuous data.

' However, for example, while the recording/playback apparatus
stores data to be read or data to be written in the memory 6 as
described above as the advance operation of the virtual command,

‘it is supposed that the operator issués a command which is
different from the virtual command to the upper contrel unit 9 of
the recording/playback apparatus and the upper control unit 9

issues a new real processing command which is different from the

expected virtual command.



expected virtual comrand. 03/02/2006 69 In this case, in order to carry out
the process corresponding to the next new command rapidly, the GRaBRI/20®6
data corresponding to the virtual conmand; which data are stored in the
menory 6, has an influence. Hereinafter, a case where the new command
indicates reading and a case where it indicates witing will be described
wWth respect to the data storage quantity in the nmenory 6. Initially, when
t he expected virtual command indicates 6%eading of data fromthe disk type
recording nmedium 1, the new command elimnates the need for data stored in
the menory 6 by the virtual command, whereby the data should be del eted.
Therefore, the quantity of data to be stored beforehand in the nenory 6

| eaves a rapid i f t.ne d,, untouched even when nost
parts of its céﬁggﬁﬁ% gggehs%g$réﬁ¥fﬁg(%%%&?gﬁgntfa €7t he expect ed
virtual cemnaedpohdtheaicesher héttGieal cOdhand Fabh814¢] Sthd ¥RgnE £EPTH NY
medium 1, data stored fromthe nenory 10 in the nenory by the virtual
command arétpoEoryesnmndimgoty e anythahgemmafider ehidte danhesrd hecordat a ar e
deleted fr.o ﬁhe nenory 6, the data to be witten are conpletely |ost,
wher eby iﬁnrt S UPPHEd S hhpst Her@fileeacease where this data cannot be

deleted. In thi sym_ng t hat (fferent datg haye been read from
the disk type ?%g%?ﬁ?ﬁagﬁe |€ﬁgﬁf“§ﬁ§ ghﬁeﬁf%dﬁWﬁﬁﬂgofn 85u€??@ﬂ%& i mage
has been hg§uethase @kt {€adid1g.0Ls dala hEom § Pe, Jigk Lyipe; r8¢Qr ding

medi um 1
respect to the data storage quantity in the memory 6.

Initially, when the expected virtual command indidateé
reading of data from the disk type recording medium 1, the new
command eliminates the need for data stored in the memory 6 by
the virtual command, whereﬁy the data should be deleted.
Thérefore, the quantity of data to be stored beforehand in the
memory 6 leaves a rapld execution of the next new command
untouched even when most parts of its capacity are used.

On the other hand, when the expected virtual command
indicates writing of datz in the disk type recdrding-medium 1,
data stored from the mgmcry 10 in the memory 6 by the virtual -
command are not in the memory 10 any longer. Theréfcre, when the
data are deleted from the memory 6, the data to be written are

'completély lost, whereby it is supposed that there ié a case
where this data cannot be deleted. In this case, assuming that
different data have been read from the disk type recording medium
1, and a new command of reproducing an image has been issued, |
faster reading of data from the disk type recording medium 1

becomes necessary. In addition, since a capacity of the memory 6



. becones necessary. In addition, since a capacity of the nenory 6
03/ 02/ 2006 70 becones necessary for reading of data, if data wid3£02V200e

menory 6 by the expected virtual conmand are stored enploying nost of the
menory 6, it will cause interference with the next new command. Therefore,
in the processes corresponding to the expected virtual command, when
reading data are stored in the nenory 6, an approxi mately whol e capacity
of the menory 6 is enployed. Wien the pPocess corresponding to the
expected virtual command is witing, and the data to be witten are stored

in the nmenory 6, a part of the capacity is enployed, a free capacity
required for the nenory 6 is maintained to performthe process at high

speed whenpddndieWee08¥BAA rfos kesuBl oENBLEDY i e \ieRa e tihe; Advance

operation is perforned, which operation is that, even when the upper
control umdmd@yseaddgntlye adpanges tiheuednoamthnd lairkeswbida ehelsehesiul ed
virtual command, data to be read or data to be witten are stored in the
menory 6 A9fta®éoFBaresranyt Bt e wdBegaherl iviterfgreresmuitlt, thdierestdimand can
.be carried out without inmpairing the continuity of data. As described
above, in e “PEEBPYI ng/ pl ayback apparatus according to the fifth

erbodi ment, as {ifiG BLACESH N9OBELAILAN BEILGIIRADY b e disk deyyce 13
corresponding to the virtual ¢ nnan&i t he seeki ng 8pera 1ON T8 perf or med
to the expegted: asdness, ABeNBldaddfigadH LRSS sObrd8 GO §hoUnmddad, ?‘sehsqul ed

to be witten or read in the nenory 6 in the disk device 13 is al so
approximately whole capacity of the memory 6 is employed. When
the process corresponding to the expected virtual command is
writing, and the data to be written are stored in the memory 8, a
part of the capacity is employed, a free capacity required for
the memory 6 is maintained to perform the process at high speed
" when the néw comﬁahd is issued. |
Thereby, even when the advance operation is performed, which
operation is that, even when the upper control unit 9 suddenly
changés the command unlike with the scheduled virtual command,
data to‘be read or data to be written are stored in the memory 6
in- accordance with the scheduled virtual command, the command can
be carried out withbut impairing the continuity of data.
As described above, in the recording/playback apparatus
"according to the fifth embodiment, as the pfocessing opération
performed by the disk device 13 corresponding to the virtual
command, the seeking operation is performed to the exéected
address, as well as a process of recording data scheduled to be
written or read in the memory 6 in the disk device 13 is also

performed. Therefore, the device 13 carries on the above-



.perfornmed. Therefore, the device 13 carries on the above 03/02/2006 71
descri bed advance operations corresponding to the virtual conmaf/02H&0dy
i ncreasing the degree of the control of the upper control wunit 9. Further,
when the disk device 13 is made to be operated while switching to nore
opti mum seek speed or disk rotation speed for the device performance
desired by the operator of the recordi ng/playback apparatus, security of
continuous data is inproved. Further, Th the fifth enbodi nent, consi dering
that a new command is issued by the operator, or the like, and therefore,

t he expected virtual command is not changed to the real processing
command, - the quantity used for storing data in the nenory 6 is changed,

dependi Ng g@Bc2i688 CadificR bPer fdnsdlkor EOIEMNA niyneh CaleeS : FEAMI NG rARd @ case
where '"it indicates witing. Therefore, even when the upper-control unit 9

suddenl y thangeg iiddmeasdnmyande Wigrke witthd ensebedid edecaoppen donthelnext
new command can be carried out upon performng the advance operation . of
storing diRatt9- beFpihprangheat the clilsé devicen 3 astimingooby Goensitteddout
i mpai ring ﬁhe continuity of data. (Enbodinment 6) Hereinafter, a sixth
enbodi ment?bt® tHE [ ES8nER | PR PPEA™ R F5ehSPaed ey edk Fatatiensiprerd
ebodi Menko.. A G883 MBEN A ARSI Byl ol Sp8XERANgEY Decause of
failure w e described. construction df e ‘recordi hg/ plrayback
appar at Usrédbidi®ig/playback apparatus, security of continuous data is
. improved.
Further, in the fifth embodiment, considering that a new
command is issued by the operator, or the like, and therefore,
the expected virtual command is not changed to the real
processing command, the quantity used for storing data in the
memory 6 is changed, depending on é case where the virtual
command indicates reading and a case where it indicates writing.
Therefore, even when the upper control unit 9 suddenly changes
the command unlike with the scheduled command, the next new
 command can be carried out upon performing the advance operation
" of storing data to be read and data to be written in the memory 6
without impairing the continuity of data.
(Embodiment 6)
Hereinafter, a sixth embodiment of the present invention
will be described.
In the sixth embodiment, a process when the disk device 13
. 1s exchanged because of failure will be described.

A construction of the recording/playback apparatus in the

sixth embodiment applies to the above-described second te fifth



si xth enbodi nent applies to the above-described second to fifth 03/02/2006
72 enbodinents, and it will be described with reference to figui08/D2E0O.06
When the disk type recording medium 1, the recording/playback head 2, or
the |i ke breaks down, the disk device 13 is sonetinmes exchanged. At this
time, assum ng that the upper control unit 9 previously has information
concerning the speed of the disk device 13 and information of power
consunption on a software or the nmenory720, it becones inpossible to
control the disk device 13 at a correct value after the disk device 13 has
been exchanged. To avoid this, for exanple, the disk device 13 has stored
the information concerning the speed of the disk device 13, the

i nfor mat i Qi ROVES %@Miﬁ"’beorcieg@?iﬂé&(%i:tgt??f;ézeeqi%teeﬁzm ed,-d of mat on

the disk type recording medium 1l or in & nonvo menory (not shown) in
the di sk deasiece 13, and the upper control wunit 9 is allowed to obtain the
i nformati on when the recording/playback apparatus starts up or as

requi red. Ther diyen thendisk Heprdi skeamlingemé@iun el fthst ores the i nformation
even when the disk device 13 is exchanged, the upper control unit 9 can

obt ai n t h& PR SHHHIR'GAPEG MRAY Zer 84t Bran ispPbpRarovPudbRmettsk criteri a,
e o e oo Rt "o R BB g
Avai | abi | kh¥ upper control unit 9 previoﬁsly has information concerning

the speed of the disk device 13 and information of power

consumption on a software or the memory 10, it becomes impossible

to control the disk device 13 at a correct value after the disk

device 13 has been exchanged.

To avoid this, for example, the disk device 13 has stored

the information concerning the speed of the disk device 13, the

information of power consumption, or the like in a predetermined

format on the disk ﬁype recording medium 1 or in a nonvolatile

memory (not shown) in the disk device 13, and the upper control

unit 9 is allowed to obtain the information when the

recording/playback apparatus starts up or as required. Thereby,

since the disk device 13 itself stores the information even when

the disk device 13 is exchanged, the upper control unit 9 can

obtain the information t¢ newly create an éppropriate Jjudgement

criteria, thereby obtaining effects deécribed‘in the above-

described embodiments in the recording/playback apparatus without

any problem.

Industrial Availability



03/ 02/2006 73 A recording/playback apparatus according to the present
invention is useful for satisfying a device performance desired 03§02{2006
operator of the device, without. interrupting continuous data, in a
magneti c di sk device which is included in an electronic equipnent for
handl i ng continuous data of audio or video. 03/02/2006 74 CLAIM5S 1. A
recordi ng/ pl ayback apparatus conprising: a disk device for recording data
on a disk type recordi ng medi unm and an?®ipper control unit for controlling
processes such as input/output of data fromto the outside of the
apparatus, reproduction and processing of data, as well as data processing
such as reading and witing of the disk device, wherein the upper control
unit includes an a@mReslhe/STayraRG hESARNGR abBbidiMY &b tBSURSsc<he the disk
device, a conposite command conprising a real processing conmand which is
a processiinyentdomaid wsefivé fet ustlipfexae i epviinet her firglandevdad reand a
virtual command which is a Erocessing command that is expected to be

i ssued by WhébappReTatGHt PéI thfi deHiEer el ik dafrErpiRiingr coRElnuSk devi ce

has processed the real procegsing comuand, .and .th i sk _device conprises a
| over contF%F’n@%ﬁ%mF@PeFégelﬁﬁ%gk?%ged%ﬁﬁgéﬁfel% ﬁ%gﬁﬁlnf%%n1the upper

control  uiikct ANk £ YRS Blbh P9 dY bbhBY: 0 -cdn®dflO8s data of audio or

video.



of digital data, and a recording/playback head for performng witing or
reading of digital data in/fromthe disk type recording nediwnoiﬁ@gé2006
the | ower control neans includes a virtual command reception neans for
receiving the virtual command of the conposite command, 03/02/2006 75 and
maki ng the di sk devi ce execute a process corresponding to the virtual
command and then naki ng the di sk devi ce standby, the process correspondi ng
to the virtual conmmand is a process up to a point of tine when the disk
devi ce cannot continue the operation unless the virtual command i s changed
to the real processing command, and the | ower control neans receives the
conposite command, nakes the disk devigﬁa rry out a process correspondi ng
to the real processing command, makes @@%onse to notify the upper
control unit that the process corresponding to the real processing conmmand
is conpleted, and thereafter, the virtual command reception nmeans perforns

the processl cork esponding/pajbeck Wpbbdatus WO sidg: TH@isk device for
recordi g/ pl ayback apparatus of ClaimZ wherein the upper control unit
further coffiesding flaterrem dicki twpé adesdangenaging, andeah uggesrent
criteria is%ygnc$ means_itself creates judgenent criteria suitable for a
er f or manc & HeEPT Yy Z0T Fat binpProsesees of aeth o iappbéautaiacst us,
pel . ! .
whi N per { QLEBNERom, 15 WHTUGLS: 38 of orleS 5ShESHES LT BLIERL, RLEPA" €
per f or mances
processing of data, as well as data brocessing such as reading
and writing of the disk device, wherein
the upper control unit includes é composite command issuance
unit which issues, to the disk device, a composite command
comprising a real processing command which is a pProcessing
command to be actually executed in the disk device, and a virtual
command which is a processing command that is expected to be
issued by the upper control unit to the disk device after the
disk device has processed the real processing command, and
the disk device éomprises
a lower control means for receiving the composite command
~ from the upper control unit, and controlling writing or. reading
of digital data, and

a recording/playback head for performing Writin§ or reading

of digital data in/from the disk type recording medium;wﬂmrein

the lower control means includes a virtual command reception

- means for receiving the virtual command of the composite command,



by the operator, and issues the sane to the disk device, the disk device
further conprises a speed switching neans for switching at |east)3f@Ré2F6
at least two or nore seek speeds which are speeds for transferring

03/ 02/ 2006 76 the recordi ng/playback head, and at |east two or nore disk
rotati on speeds which are speeds for rotating the disk type recording

medi um and a speed sel ection nmeans for sekecting an optinum seek speed or
disk rotation speed fromthe judgenent criteria, and the disk device"
receives the judgenent criteria suitable for the performnce desired by
the operator fromthe judgenent criteria issuance neans, selects the

opti mum seek ?peeg£an disk .rotation speed by the speed sel ecti on neans,

and swi t che§"PhBRERL NG SR G X AT A% IE¥LEPEL | RIPROSEEE EorTerPossingt B9 the
optimum spegdsu by ddE-5REEHs S L. chi means. .. The recording/ pl ayback
apparatus of Claim_ 2 ﬁz}ergﬂ% e jmtja grelﬁeﬁ}fe FiseFrEiss es%%gg’éf’on t he
assunption that #he preeaksnNdbiye QAL AYOYS dateuLf JBALa ned, include a
predeterm ned tinme which restrié?%mthe&frequency_ 3? §%?.cging of the disk
rotati on speerbessnadpgiveappoirt f toma bhahlthecypeEt@drisReednhét t he seek
speeds or disk rotation speeds, in accordance with the performance desired
by the oper¥dringf the ¢remtdiongrplesbddie appinat usomménd Thechanged to
recording/Q%aybagkaﬁggaraLus of Cairn:2' wherein the upper control unit

¢ SGRTPgq cPPREnd, and

rurther corpri 88

the lower control means receives the composite command,

makes the disk device carry out a process correspénding to the
real processing command, makes a response to notify the upper
control unit that the process corresponding to the real
pProcessing command is completed, and thereafter, the virtual
colmmand reception means performs the process corresponding to the

virtual command.

2. The recording/playback apparatus of Claim 1 wherein
the upper control unit further comprises a judgement
: critefia issuance means,
the judgement criteria issuance means itself creates
judgement criteria suitable for a performance desired by an
operator of the recording/playback apparatus, which performance
is uniqugly set or is selected from plural prepared performances
by the operator, and issues the same to the disk device,
the disk device further comprises
a speed switching means for switching at least either of af

least two or more seek speeds which are speeds for transfeérring



information i ssuance neans for issuing an expected tinme together wth the
conposite conmand to the di sk device, and 03/02/2006 77 the ex§aA@3a/Ri066
is atinme which is obtained by expecting a |apsed tinme from when the upper
control unit issues the conposite command by the conposite comrand

i ssuance neans to when the virtual command of the conposite conmand is

i ssued as the real processing command. 5e¢ The recordi ng/ playback
apparatus of Claimy. wherein the upper control unit further conprises an
expected time information issuance neans for issuing an expected tinme and
an expected connand issuance interval together with the conposite conmmand
to the diskg d tlae s.a.tine ich is obtained by

expecting at apse % ne heﬁTﬁuﬁﬁ'lESﬁ Wolﬂﬁ forgsHtgk t he
conposi te eHmRE Qﬁeédﬂ@ wrﬁ@ﬂpg%tgp&@cimq !rééé%@?ge £HBaASsk O pfien the
ue

virtual command of the conposite command is iSs 4s the real processing

comand, theaepdoyededionmanedd ssuance interval is an interval which is
obt ai ned by expecting a command i ssuance interval at which plural conmands

are issued aftef fhesdoiiesitien coranmddrs sksaihy Wwhenptireure xpedt egeeammand
i ssuance interyal is gne in which, during_ a set tine which is set
suffi ci ent Py PG Hnt mReed frnm dhei ae@g%merf'é Fﬁé?—'—ﬁﬁ-‘é@ ignd he j udgnent
criteria, first ﬁgQE%%eg ¢ nd .i.nt er als rOX|nateg ual
intervals are ¢ontlnued a %5 therear eF Sty “E? eﬁfk F%ﬂeﬁ“ﬁ§? X'Phg.‘?ra.re

the performance desired by the operator from the judgement

criteria issuvance means, selects the optimum seek speed and disk

- rotation speed by the speed selection means, and switches the
seek speed and disk rotation speed to the selected optimum speeds

by the speed switching means.

R The recording/playback apparatus of Claim 2 wherein
the judgement criteria aré based on the assumption that the
continuity of continuous data is maintained,
include a predetermined time which restricts the frequency
' of switching of the disk rotation speed, and
give priority to a highly expected speed in the seek speeds
or disk rotation speeds, in accordance with the performance

desired by the operator of the recording/playbéck apparatus.

4.  The recording/playback apparatus of Claim2 wherein
the upper control unit further comprises an expected time
information issuance means for issuing an expected time together

with the composite command to the disk device, and



approximately equal intervals, which are different fromthe first

03/ 02/ 2006 78 expected conmmand intervals, are continued, the exPSdt®d/ 20k
i nformation issuance neans issues the first expected interval, the second
expected command interval, and an expected change tine at which the
command interval is expected to changlej omthe first expected conmand

Interval to the second expected comran interval, as well as the conposite
en t he expected

command and t e d. tine, . to the disk device, and,
conmand issua&@g |%§§%€eaq fme, I8 ?nEW?CWEI?IHeWi piRgd o BY e BXPERtHRE] 2
intervalf are_cgntinued during the set time, the expected tine information
i ssuancelB3¢R YEg dsomhavhensthexpppesdcenimedndninissuas , theecoraposite
expected command interval having the sane value as the first expected
command commanal ,brthd tomppsiteedoshmzgrl tisBBahde PPedAS SAMRHER 4P eAS
the set tine, as well as the conposite command and the expected tine, to
the di skyifevatecomaha 'GCPhd! BELPHANPACKoRARRARA! YS M 41 Subergln the
di sk .device perfornms a process corresponding to the real processi ng
comand ﬁﬂ&lc cgﬁﬁ nesponding to the virtual conmand while swtching
at | east” el t(ﬁseér%gf éﬁ!é‘é‘élk speed and the disk rotation speed on the basis
of the judge t criteria, . processing speed infornation of the disk device
itself, %he rfﬁgggp@ meplayhack pppasapas oé Lledmmandhereiderval, the -«
second expected command interval, and the expected change tine. 03/02/2006
the upper control unit further comprises an expected time

information issuance means for issuing an expected time and an
expected command issuance interval together with the composite
command to the disk device,
the expected time is a time which is obtained by expecting a
lapsed time from when the upper control unit issues the c'omposite-
command by the. composite co-mmand.issuance means to Wheln the
virtual command of the composite command is issued as the real
processing command,
the expected cdnimand issuance interval is an interval which is
obtained by expecting. a command issuance intg_rval at which plu’r—al.
commands are issued after the composite command is issued,
when the expected command issuance interval is one in which,
during a set time which is set sufficiently longer than the
~ predetermined time included in the judgment criteria, first expected
command intervals that are approximately equal intervals are
continued and thereafter second expected intervals that are

approximately equal intervals, which are different from the first



79 7 .The recording/ pl ayback apparatus of C aim6 wherein the upper control
unit calculates the expected time, or the first expected comman®3/@2/2H06
t he second expected command interval, and the-expected change tine, on the
basis of a processing content of continuous data controlled by the upper
control unit itself, a speed at which the continuous data are  processed in
a nenory that is connected to the upper cantrol unit and tenporarily
stores the continuous data, and processing speed information of the disk
device. 8. The recordi ng/ pl ayback apparatus of Claiml wherein the virtual
command reception nmeans perforns the process corresponding to the virtual

command whi | i I e; speed or the disk rotation speed, the
di sk devi ce&?%iélljﬂeetgc gbggg%gn}s%@%é’at §& pperertdmt ey Eﬁ?texpeﬁ‘:tﬁﬁetﬁﬁ? nt of

time when enefora@E6ASIsSusMPLREAd i Bside thRr e¢ess %&%ﬁoﬁfiwﬁv&ﬁ the
virtual conmand, and the upper control. unit is provided wth a
r esponse- t d-he wiexpnd| experent wbhahdi hrdans faa abtaiplictgdt BeadRSRARSE.
The recordi ng/ pl ayback apparatus of Claim 8 wherein, in the process

cor r espondidtg ¥k hehe | qaumnd epanvk 1 villerxpehbed | td udlangenfivew tikec| udes

readi ng of fadd ess aqgeddata the di sk _device perforns reading after
seeki ng t o THECaTRERET SPgPatd: frtered A Ehe TRGANS) crreched cpmmanghe di sk

03/02/2006interval, as well as the composite command and the expected time,

to the disk device, and,
when the expected command issuance interval is one in which

the first expected command intervals are continued during the set
time, the expected time information issuance means issues the
first expected command interval, the second expected command
interval having the same value as the first expected command
interval, and the expected change time having the same value as
the set time, as well as the composite command and the expected

time, to the disk device.

6 - The recording/playback apparatus of Claim 5 wherein
the disk device performs a process corresponding to the real
processing command and a process corresponding to the virtual
command qhile switching at least either of.the seek speed and.the
-disk rotation speed on the basis of the judgement criteria,
. processing speed information of the disk device itself, the
expected time, the first expected command. interval, the second

expected command interval, and the expected change time.



so device and, thereafter, issues a response to the upper control unit, and
goes into a standby state. 10. The recordi ng/ pl ayback appar at us b3/ eR4i2A @6
wherein, in the process corresponding to the virtual conmmand, when the
virtual conmmand includes witing of address and data, the di sk device
i ssues a 'response to the upper control unit after seeking to the address,
requires data to be witten, stores the ¢gta to be witten, which are
transmtted fromthe upper <control unit in response to the requirenent, in
the nenory ‘installed in the disk device, and goes into a standby state.
The recordi ng/ pl ayback apparatus of Claim9 or 10 wherein, in the process
when data to he witten are stored in

correspondi ng t he virt.ual, command,

the menory i7?'15_t gP%ege?%r‘%%ngfgﬁ?@a‘%}%\ﬂpgé‘,ra&ﬁs aPprIfiiedt efRFRMS e capacity
of the menory is¢ms i agl | I, ] ni, UM pr ocess
such as error corr g%:bt%écfﬁ,%gg%??v‘\ﬁg% ggfiéu%%%ge t\%(ra' {g?%%@tfr@e%%ggf e r @ﬁ%
data to befirst teipbatedStouthd RaReFRhD} HHY @ cBndl HigBEFedUaRhhiNg Whi ch
can be read at high speed by the disk device, in the nenory, as a free
capacity. Iptepral,ecoddihy/pireyrbadkchonss atie, obn Gited Mazivherein the di sk
devi ce stores an qgperation speed of the disk device itself, an operation
swi t chi ng %?&?,SSFE‘HOF%W% odpReREHuRP0Jada/ comerdi egolier thonmmedt i on,

and the likg o the disk t recordjn dium_or in_,an nonvol atile nmenory
. . . nt Sntt %} c% s .
which is ||ﬁstaPPed ?n t#ﬁf %gkadigﬁ%:,é% gﬁlch the continuous data are
processed in a memory that is connected to the upper control unit
_and temporarily stores the continuous data, and processing speed

"information of the disk device.

8~'- The recording/playback apparatus of Claim ! wherein

the virtual command reception means performs the process
corresponding to the wvirtual coﬁmand while switchiné the seak
speed or the disk rotation speed,

the disk device issues a response to the uppefAcdntrol unit
at the point of time when each process is completed in the
process corresponding to the virtual command, and

the upper control unit is provided with a response-to-

vi;tual-comﬁand obtaining means for obtaining the response.

9. The recording/playback apparatus of €laim 8 wherein,
. . in the process corresponding to the virtual command, when’
the virtual command inclydes reading of addresé and data,
the disk device performs reading after seeking to the

address, stores the data in the membry installed in the disk



in a predetermned format, and the upper control unit obtains the
at start-up or the like of the recordi /0 2yBa06

I nformation as required
apparatus, and <creates the appropriate judgenent criteria, thereby
controlling the disk device.
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device and, thereafter, issues a response to the upper control

unit, and goes into a standby state.

10. The recording/playback apparatus of Claim 8 wherein,
in the process corresponding to the virtual command, when

the virtual command includes writing of address and data,

[}

the disk device issues a response to the upper control unit ’
after seeking to the address, requires data to be written, stores
the data to be written, which are transmitted from the upper
control unit in response to the requirement, in the memory

installed in the disk deviée, and goes into a standby state.

11,  The recording/playback apparatus of Claim 9 or iO wherein,
in the process corresponding to the virtual command, when
data to be written are stored in the memory installed in the disk
device, an approximately whole capacity of the memory is used
‘leaving a capacity required for a minimum process such as error
correction, and, when data to be written are stored, the data to
be written are stored upon maintaining a minimum quantity which

can be read at high speed by the disk device, in the memory, as a
free capacity. o

flb.. The recording/playback apparatus of Claim 2 wherein

the disk device stores an operation speed of the disk device

itself, an operation switching speed, information concerning
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power consumption, and the like in the disk type recording medium
or in an nonvolatiie memory which is installed in the disk device,
in a predetermined format, and |

the upper cont;o; unit obtains the information as required

at starf-up or the like of the recording/playback apparatus, and

tréatés“thé“ﬁpﬁfaﬁfiéfé’jﬁﬁﬁéﬁent criteria, thereby controlling

the disk device.



