z'?IILE,CF THE | NVENTI ON METHOD AND APPARATUS FOR ACCESS CONTROL OF A DI SK
DRI VE USI NG EXTENDED COMVVAND BACKGROUND OF THE | NVENTION 5 The present
i nvention generally relates to the field of a disk drive, particularly to

dISk d

al.ggwsound or image data (referred Lo generically as AV dat

access control i ng extended read/wite commands ot her thagmm
read/ w m M‘f@@@s. In recent years, a disk drive represent wm

n used as a storage apparatus in which not onl,

e

a) are

S ored Different fromconputer data, the AV data is continuous stream
the disk drive is 15 requested to maintain, for exanple,

dat a. Therefore,

an arbitrary transfer rate in ageprglaficer tinaedigy anount  of

sounds rather than correctness of data in

I mges and
access processing of the AV

data. To maintaiMetiep ANBISfERATISE FORMAMIESKS doNrRonEe#sat pIsrNpl ete the
20 access processing within a limted time set by the host system

DRITWE SUS ING [EXTRNDETD aOMMANDequenti al read/wite operation

Mbreover, in an

is required which conprises: continuously recording the data into 25

sequential ly continui ng addr eB8€XGBQUNDIDEK THECONIENRTION

5

10

15

20

25

The present invention generally relates to the
field of a disk drive, particularly to access control
using extended read/write commands other than usual
read/write commands.

In recent years, a disk drive represented by

a hard disk drive has been used as a storage apparatus

in which not only computer data but also sound or
image data (referred to generically as AV data) are
stored. Different from computer data, the AV data is
continuous stream data. Therefore, the disk drive is
requested to maintain, for example, an arbitrary
transfer rate in accordance with a data amount of
images and sounds rather than correctness of data in
access processing of the AV data. To maintain the
transfer rate, the disk drive needs to complete the
access processing within a limited time set by the
host system.

Moreover, in an access to the AV data, a
sequential read/write operation is required which
comprises: continuously recording the data into
sequentially continuing addresses on a disk recording
medium (hereinafter referred to simply as a disk);

or continuously reproducing the data from the disk.



'medium (hereinafter referred to sinply as a disk); or continuously
reproducing the data fromthe disk. - 2 Fromthe above-descri bed
background, separately froma usual read/wite comand, specifications of
a type of extended command (specific command) called an AV command (or a
stream ng conmand) have been 5 studied. The di sk drive processes the AV
command having a code different froma command code of the usual

d/wite command from a personal conputer, o a host system such as a

Igital television apparatus. It is necessary to interpose a

m crocontroller 10 (CPU) of the drive in order to handle the AV comuand

to which the command eedp dhkf ebené-&961 1bed Usa@kgré@adl/ Wdpramyand is
al l ocated. Additionally, for the disk drive in recent years, the

i nt erposi tion of froheaCBEua% aead)wr toet catrhard of spee firdate dnss dfeen 15
m nimzed, and an automatic and hi gh-speed read/ wite access systemby a
di sk control |l er gHbgpehatf e¥bendedegommard pferesis ir efmmans)exeddedd
commands such as the AV command causes a drop of access speed as 20

conpared wi th th&PudlaFoTBaRfw P e cORTRRI I STITRHY, PAECHTSE the CPU is
e bas bien rSRUPLER:i n ERe bERCREITE RHRtH St AL erBrR ' when-
sinply extended ﬁggﬂﬁadﬁ 5889 éfffgféﬁ%/f¥gﬂﬁgukommand code of the
usual read/write command from a personal computer or
a host system such as a digital television apparatus.
It is necessary to interpose a microcontroller
10 (CPU) of the drive in order to handle the AV command
to which the command code different from the usual
read/write command is allocated. Additionally, for
the disk drive in recent years, the interposition of
the CPU as a main controller of the drive has been
15 minimized, and an automatic and high-speed read/write
access system by a disk controller (HDC) has been
used.
The processing of the extended commands such
as the AV .command causes a drop of access speed as
20 compared with the usual read/write command processing,
because the CPU is interposed. As described above,
high-speed processing within a limited time has been
required in the access to the AV data. Therefore,
when simply extended commands such as the AV command
25 for handing AV data are newly added, the automatic and

high-speed read/write access system cannot be applied.



25 foor handing AV data are new y added, the automatic and hi gh-speed
read/ wite access system cannot be applied. - 3 BRI EF SUWARY OF THE

| NVENTI ON An obj ect of the present invention is to provide a disk drive
whi ch realizes a high-speed read/wite access using an extended commuand
(or a specific 5 command). In accordance with one aspect of the present

i nvention, there is provided a disk drive which executes a read/wite

ess in response to a conmand issued-frgm a host system and which

executes a high 10 speed read/wite access in response to extended or
speci fic commands such as an AV conmand ot her than wusual read/wite

commands. The di sk drive conprIsessUBMARAAOM THE Neckxmen whi ch execut es
a read/ wite operation of data with 15 respect to a disk nmedium and a

controller to execut eAnaobgettobfrehatpedetent henveadion i i tapgratviide i n
accordance wth a command i ssued froma host system to judge whether or
not the command Bsdaskegrsverehickpeeakizes endiightaspaasnread/ waidet o
control the 20 read/wite nmechanismsimlarly as a usual read/ wite
conmand, when théCFGéérrEﬁingeéﬁl?xF%ﬁl%%t%mﬁw Hed fSReGLAG write
command. Additi onal cts and advantages of the invention will be set
forth in tRe des&P Ppgﬁ *whi ch

In accordance with one aspect of the present
invention, there is provided a disk drive which
executes a read/write access in response to a command
issued from a host system and which executes a high-

10 speed read/write access in response to extended or
specific commands such as an AV command other than
usual read/write commands.

The disk drive comprises: a read/write mechanism
which executes a read/write operation of data with

15 respect to a disk medium; and a controller to execute
a control related to the read/write operation in
accordance with a command issued from a host system,
to judge whether or not the command is a registered
specific read/write command, and to control the

20 read/write mechanism similarly as a usual read/write
command, when the judgment result indicates the
specific read/write command.

Additional objects and advantages of the
invention will be set forth in the description which

25 follows, and in part will be obvious from the
description, or may be learned by practice of the

invention. The objects and advantages of the



25 foollows, and in part will be obvious fromthe description, or may be
| earned by practice of the invention. The objects and advantages of the -
4 invention may be realized and obtained by neans of the
instrunentalities and conbi nations particularly pointed out hereinafter.
BRI EF DESCRI PTI ON OF THE SEVERAL VI EWS OF THE DRAWNG 5 The acconpanyi ng
drawi ngs, which are incorporated in and constitute a part of the
cification, illustrate enbodi nents of- the i-nvention, and together wth
the general description given above and the detailed description of the
enbodi nents gi ven bel ow, 10 serve to explain the principles of the

invention. FIG jAvkatdoR! AgY Héapgiam sE@WAY ShEPNRdd i 'n@ansofofatﬁbsk
drive according to an enbodi nment of the present invention;, FIG Is a

bl ock di agram shawsbgumeneabiphes ofd d&hﬁnﬁhtﬂbﬂgﬂﬁéﬁﬂ1dﬁ1&%¥yﬂdlng to the
present enbodinment; FIG 3 is a block diagramshowing a main part of a
host interface bpothtadcoudi hgrepnafieempr esent enbodinent; FIG 4 is a

fl omchart showi ng a procedure of 20 a conmand processing according to the

present enbodi nePRIEFIRESCRIPTIQN % JHE SEYERAd YIEWS OWs THE BRAPBING r ead

operation accordin to a first nodificatio
P g g The accompanying graw{hgs, which are incorporated

in and constitute a part of the specification,

illustrate embodiments of the invention, and together

with the general description given above and the

detailed description of the embodiments given below,
10 serve to explain the principles of the invention.

FIG. 1 is a block diagram showing a constitution
of a disk drive according to an embodiment of the
present invention;

FIG. 2 is a block diagram showing a main part of

15 a disk controller according to the present embodiment;

FIG. 3 is a block diagram showing a main part of
a host interface block according to the present
embodiment;

FIG. 4 is a flowchart showing a procedure of

20 a command processing according to the present
embodiment;

FIGS. 5A and 5B are explanatory views of a
pre-read operation according to a first modification
example;

25 FIG. 6 is a flowchart showing the procedure of
the pre-read operation;

FIG. 7 is an explanatory view of a dynamic change



.exanple; 25 FIG 6 is a flowhart showi ng the procedure of the pre-read
operation; FIG 7 is an explanatory view of a dynamc change - 5 of an
ext ended command according to a second nodification exanple; and FIG 8 is
a flowhart showi ng a procedure concerning the dynam c change of the
extended command. 5 DETAI LED DESCRI PTI ON OF THE | NVENTI ON An enbodi nent of
the present invention will be described hereinafter with reference to the
wings. (Constitution of Disk Drive) As shawn in FIG 1, a disk drive 17
the 10 present enbodi nent has a nmechani smfor accessing disks 1 as
recording nedia and recording or reproducing data in response to a

read/write commpg k55Ut Al eofifitha Sysbemdd tdhe gystem 18 is a

di gital apparatus such as a personal conputer and digita teIeV|S|on 15

For the disks 1, noae rdicskieh axBhplaliaydof disks are attached to a

spi ndl e not or (SPN@ 2 and rotated. The disk 1 includes a |arge nunber of
data tracks having cdieentsr iic a f¢bechhapeshoahngeacprda¢dute ack 1is
divided into a plurality of data sectors. 20 In _an access operation, a head
(magnetic head onsexningr éber dynania chanae 20§ eth@rexirgndedicampand. dat a

track, or reproduces the data_from each data
DETAILED DESCRIPTION CF THE INVENTION

An embodiment of the present invention will be
described hereinafter with reference to the drawings.

(Constitution of Disk Drive)

As shown in FIG. 1, a disk drive 17 of the

10 present embodiment has a mechanism for accessing disks -
1 as recording media and recording or reproducing data
in response to a read/write command issued from a host
system 18. The host system 18 1s a digital apparatus
such as a personal computer and digital television.

15 For the disks 1, one disk or a plurality of disks
are attached to a spindle motor (SPM) 2 and rotated.
The disk 1 includes a large number of data tracks
having concentric circle shapes, and each data track
is divided into a plurality of data sectors.

20 In an access operation, a head (magnetic head
herein) 3 records data in data sector units of each
data track, or reproduces the data from each data
sector. The head 3 includes a read head 30 for
performing data reproduction (read operation), and

25 a write head 31 for performing data recording (write
operation).

The head 3 is mounted on an actuator 5 including



sect-or. The head 3 includes a read head 30 for perform ng data
reproduction (read operation), and 25 a wite head 31 for perform ng data
recording (wite operation). The head 3 is nounted on an actuator S
including - 6 a voice coil notor (VCM 4. The actuator 5 executes a seek
operation of noving the head 3 in a radial direction on the disk 1 by the
driving force of the VCM 4. 5 A notor driver I1C 6 constituted by

egrating SPMand VCM drivers supplies dgiving currents to the SPM 2
and VCM 4. The notor driver IC 6 is controlled by a CPU 10. The CPU 10 is
also called a mcro controller, and is a main controller of the drive, 10

whi ch executes aaCeiticel coperabtep bycy) paogroane si@testork s a:RMted A RAM
11 is used as a working nenory in the control operation of the CPU 10.

Furt hernore, theadisglekdopeeationnocfutlesing tkadhswdt® (R ANradisminel 13; a
head amplifier 15 (preanplifier) 1C 14; a disk controller (HDC) 15

i ncl udi ng a buf f edresrdop Ebuther dRak) 1 bydthegdrevimg régrqs.ofThe RFW
channel 13 is a read/wite signal processing circuit. The R/'Wchannel 13
reproduces 20 (&8€odEY) 4original recording data froma read signal read by

the read hgad 30 via %p%mQ%%dd%qegkf&8r6lgé%étituted by integrating

SPM and VCM drivers supplies driving currents to the
SPM 2 and VCM 4. The motor driver IC 6 is controlled
by a CPU 10. The CPU 10 is also called a micro-
controller, and is a main controller of the drive,

10 which executes a control operation by a program stored
in a ROM 12. A RAM 11 is used as a working memory in
the control operation of the CPU 10.

Furthermore, the disk drive 17 includes:

a read/write (R/W) channel 13; a head amplifier

15 (preamplifier) IC 14; a disk controller (HDC) 15
including a buffer memory (buffer RAM); and a gate
array 16.

The R/W channel 13 is a read/write signal

processing circuit. The R/W channel 13 reproduces

20 (decodes) original recording data from a read signal
read by the read head 30 via the head amplifier IC 14,
and sends the reproduced data (digital read data) to
the HDC 15. Moreover, the R/W channel 13 receives
write data from the HDC 15, encodes the data into

25 predetermined recording data, and sends the data to
the head amplifier IC 14.

The head amplifier IC 14 includes a read



and sends the reproduced data (digital read data) to the HDC 15. Moreover,
the RFWchannel 13 receives wite data fromthe HDC 15, encodes the data
into 25 predeterm ned recording data, and sends the data to the head
anplifier 1C 14. The head anplifier IC 14 includes a read - 7 anmplifier
for anplifying the read signal fromthe read head 30, and a wite
anplifier for converting the encoded data fromthe R'Wchannel 13 into a
te current. The gate array 16 includes m servo 5 controller for
reproduci ng servo data, an interface controller for exchangi ng various
data or signals, and the like. (Constitution of D sk Controller) The HDC

15 constitutes armpltighikacgow biﬂpnmcyiﬁg ghéVeedd S¢hdOStray rRmri8q and
receives the read/wite command fromthe host system 18, or controls

transfer of readhemidt 80dakad ZherkHbPE dbphasiar déda dsransfteing wed i on by an
automati c and hi gh- speed data transfer node in which invol venent of the
15 CPU 10 is mi niemslodedndaby &rpmotkesBiWi apanieltbitint @ wwidiesfer node
in which the CPU 10 is involved. The HDC 15 of the present enbodi nent
includes: a hosCYFEeBtfacé&lBl BBk (RBERY | FF 2RCL1udeuid efei iR erface bl ock

(butfor 1P, 21, o bytfen omry, (Bulher AV 22, 20, an FOG tl ook 23i and a

controller for exchanging various data or signals, and
the like.
(Constitution of Disk Controller)
The HDC 15 constitutes an interface with the
10 drive 17 and host system 18, and receives the
read/write command from the host system 18, or
controls transfer of read/write data. The HDC 15 has
a data transfer function by an automatic and high-
speed data transfer mode in which involvement of the
15 CPU 10 is minimal, and by a processor input/output
(PIO) transfer mode in which the CPU 10 is involved.
The HDC 15 of the present embodiment includes: a
host interface block (host IF) 20; a buffer interface
block (buffer IF) 21; a buffer memory (buffer RAM) 22;
20 an ECC block 23; and a disk interface block (disk IF)
24, Furthermore, the HDC 15 includes: a CPU interface
block (CPU interface) 25; a PLL and clock generator
26; and a servo interface block (servo IF) 27.
The disk IF 24 and servo IF 27 are interfaces
25 connected on a disk 1 side. The disk IF 24 is
connected to the R/W channel 13, and controls the

transfer of read/write data (user data) UD with



'24. ‘Furthernore, the HDC 15 includes: a CPU interface block (CPU
interface) 25; a PLL and clock generator 26; and a servo interface bl ock
(servo IF) 27. The disk IF 24 and servo IF 27 are interfaces 25 connected
on a disk 1 side. The disk IF 24 is connected to the R Wchannel 13, and
controls the transfer of read/wite data (user data) UDwth - 8 respect
to the disk 1. The servo IF 27 is connected to the servo controller

luded in the gate array 16, and inputssgser~vo data SD reproduced from
the disk 1. The CPU interface 25 exchanges the commands and 5 various
types of control information with the CPU 10. The PLL and cl ock generator

26 generates a ckagfeptl 86 tRECESSRIY. f oThé heewperat ion iof ddmeldidedld, or
executes a PLL operation for extracting a clock signal fromthe read

data. 10 The buf ter the 8&rvs contieslkelrtindheddwsin Ithe Qatandrdiagk 16F 24,
and executes read/wite access control of the buffer RAM 22, or read/wite
cache control. ThedbahpetsRadreo data Pbffeproduasd fromiiheh dilsk lead and
wite data are accunul ated, and al so functions as 15 a pre-read buffer
related to a read cacf®e $RE EBECBFBER 23 £3¥CRanpyeR kthrcammands mgderr or

correction_. (ECC) processing of .the read dafa. . sho in, Fl t he host

7 20 of tRe proVBRLOSBDBHPRERE THRT st NhS PRAS Kb b S S0P 3P

exanpl e, The PLL and clock generator 26 generates a clock pulse
necessary for the operation of the HDC 15, or executes
a PLL operation for extracting a clock signal from the
read data.

10 The buffer IF 21 is connected to the host IF 20
and disk IF 24, and executes read/write access control
of the buffer RAM 22, or read/write cache control.

The buffer RAM 22 is a buffer memory in which the read
and write data are accumulated, and also functions as

15 a pre-read buffer related to a read cache. The ECC
block 23 is a block for executing error correction
(ECC) processing of the read data.

As shown in FIG. 3, the host IF 20 of the present
embodiment includes: a register group 30, for example,

20 according to the ATA interface standard; a command
judgment logic block (command judgment logic) 34; and
a control block 35.

The register group 30 can be accessed by the host
system 18 and the CPU 10 in the drive. A command

25 register 300 holds various command codes such as a

read/write command issued from the host system 18 and

an extended read/write command (specific read/write



20 according to the ATA interface standard; a command judgnent |ogic block
(command judgnent logic) 34; and a control block 35. The register group 30
can be accessed by the host system 18 and the CPU 10 in the drive. A
command 25 register 300 holds vari ous command codes such as a read/wite
command i ssued fromthe host system 18 and an extended read/wite conmand

ecific read/ wite - 9 commuand) related to the present enbodi nent. A

nd code set in the command registesr 3004 s copied by a command copy

regi ster 31. A sector counter register 301 holds the nunber of transfer
sectors. 5 The transfer sector nunber set in this register 301 is also
copi ed by a copy dosgiasider r3datkedr tbeener preset r €ghsd Bfiet OUM Hdbrineiaudes:
a sector nunber register 302 for setting a CHS address; a cylinder
regi ster 303; ancodehead nuntibe regmshdrréfis30dr 300 ebyecopidd byegi ster
group includes: a device (drive) nunber register 305, an error register
306; a feature r@gp9m@ﬁn@0¢opan@eai§taru§lreghsse¢t@nscoum%¢@ in response
to the read/wite command _from _the host stem 18, the host |IF 20 converts

a physical 15 a&@ﬂé§§eés381ChSl§GdF€§sn PFnﬁErtrﬁ%%Eﬁrs%&ﬁ?ﬂrﬁﬂaners) to

| ogi d dd d h dd dd
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is also copied by a copy register 32.

Furthermore, the register group 30 includes: a
sector number register 302 for setting a CHS address;
a cylinder register 303; and a head number register

10 304. Moreover, the register group includes: a device
(drive) number register 305; an error register 306;

a feature register 307; and a status register 308.
Here, in response to the read/write command from
the host system 18, the host IF 20 converts a physical

15 address as a CHS address (cylinder, head, sector
numbers) to a logic address (LBA address), and sets
the address into an LBA address register 33. The HDC
15 uses the LBA address to execute the read/write
access to the data with respect to the disk 1.

20 Additionally, the control block 35 of the host IF 20
includes a check block 351 for judging whether or not
the LBA address set in the LBA address register 33 is
within a maximum LBA address of an allowable range.

The command judgment logic 34 is a block for

25 judging, for example, the extended read/write command

corresponding to the AV command for accessing the AV

data besides the usual read/write command from the



‘access to the data with respect to the disk 1. 20 Additionally, the control
bl ock 35 of the host IF 20 includes a check bl ock 351 for judgi ng whet her
or not the LBA address set in the LBA address register 33 is wthin a
maxi nrum LBA address of an all owabl e range. The comrmand judgnment logic 34 is
a block for 25 judging, for exanple, the extended read/wite command
corresponding to the AV command for accessing the AV data besides the

al read/wite command fromthe - 10- hpst system 18. The conmand
judgment logic 34 includes registers 340, 341 in which the extended read
and wite command codes are set/regi stered beforehand. The conmand
judgnent | ogi c 3&ocsenmegseamt he . commandommande) s&dménmt t hegicomemnd copy
register 31 with the conmand codes registered in the registers 340, 341,
and judges whet héncdndest rebgéstedes34Qr e2d i ih Wabth tidextdNdad tread
extended read/wite command issued fromthe host system18 is a
pre-regi stered vanddwrdteopramandt ededniundsgueehtterwf P jaldges t he
read/ wite command to be usual .and stfrts up the contral block 35. As
descri bed above, 't'fie COBRERE IBAGRRN S5 °%bﬁn€ﬁi%%ﬁ¥%?%ﬁtqp§fﬁ?Wﬁ@Wﬁer |F 21

and with the diskodSoLE 24 via LBEbRT Erol Fedh cand sxsples contro
processing for executing a sérres of rea B¥ i 187 %ctestes mf}h respect to
the read/wite COPRRAHd codes registered in the registers 340, 341,
and judges whether or not the codes agree with each
other. When the extended read/write command issued
from the host system 18 is a pre-registered valid
10 command, the command judgment logic 34 judges the
read/write command to be usual and starts up the
control block 35.
As described above, the control block 35
communicates with the buffer IF 21 and with the disk
15 IF 24 via the buffer IF 21, and executes control
processing for executing a series of read/write
accesses with respect to the read/write command.
The control block 35 includes hit judgment logic 350
related to read and write caches, and judges whether
20 or not the address designated by the read/write
command is registered in a hit judgment table.
(Read/Write Access)
A processing procedure of the read/write command
of the present embodiment will be described
25 hereinafter mainly with reference to a flowchart of
FIG., 4.

On receiving the command issued from the host



‘The control block 35 includes hit judgnment logic 350 related to read and
write caches, and judges whether 20 or not the address designated by the
read/wite conmand is registered in a hit judgnent table. (Read/Wite
Access) A processing procedure of the read/wite command of the present
enbodi mrent w Il be described 25 hereinafter mainly with reference to a
flowhart of FIG 4. On receiving the conmand i ssued fromthe host - 11
tem 18, the HDC 15 of the disk drive-17iptatts a read/ wite access in

response to the conmand (step S1). The host IF 20 of the HDC 15 hol ds the
command code fromthe host system 18 in the conmand 5 regi ster 300, and

further sets thesgedemi M8§ NeheORYC 18UbStEHe Jdisied ivd N1 ke atesent
enbodi ment, it is assumed that the host system 18 issues the extended read

command correspoadrengQribe Ayceosmbmndréspamisiertd achd) doamaodiice t he AV
data recorded on the disk 1. The conmand judgnent | ogic 34 executes
identification pr(eteBsSihg of Thehastal F reads fwtihe HRDHrifarie laisd tévet ended
read/ wite conmand (step S2). Here, the extended read conmand is assuned
15 Therefore, th@oﬁ*@ﬁﬁﬁneoﬂedéﬁ%ttfll%g‘?%s@,@%frﬁ%\ﬂ& ith&hec s@EMENGt he

ext ended rgad CoregggtggtBbB tandcggyther sets the code in the copy

register 31.

Here, in the present embodiment, it is assumed
that the host system 18 issues the extended read
command corresponding to the AV command in order to

10 reproduce the AV data recorded on the disk 1.

The command judgment logic 34 executes
identification processing of the usual read/write
command and extended read/write command (step S2).
Here, the extended read command is assumed.

15 Therefore, the command judgment logic 34 compares the
code of the extended read command set in the copy
register 31 with the command code set in the register
340 for registering the extended read command, and
judges whether or not the codes agree with each other

20 {step S4).

The command judgment logic 34 judges that the
extended read command issued from the host system 18
is different from the command code set/registered
beforehand. In this case, the host IF 20 stops the

25 access operation, and informs the host system 18 of
this (NO of step S4).

In short, even if the arbitrary extended command



‘regi'ster 31 with the command code set in the register 340 for registering
the extended read conmand, and |judges whether or not the codes agree with
each other 20 (step S4). The command judgnent |ogic 34 judges that the
extended read conmmand i ssued fromthe host system18 is different fromthe
command code set/registered beforehand. In this case, the host IF 20 stops
the 25 access operation, and infornms the host system 18 of this (NO of

p S4). In short, even if the arbitrary e2tenaded command - 12 is issued
other than the usual read/wite command and extended command
set/registered beforehand, the HDC 15 does not execute the processing of
t he extended corgaidsuedVbehetrhehent endedsuehdreadimnite ssamethrid @md t he
host system 18 agrees with the conmand code set/registered beforehand, the
command j udgnent ekdgnded4 conuiges tht/reails tenednte fordmndudiheadCstlédrts up
the control block 35 (YES of step S4, YES of step S5). 10 Here, when the
ext ended commanddieesud@ts egeculie KbstPE9ceening afrided qutandate code of the
extended wite connan%eset/registered bef orehand, the host IF 20 shifts
to the processi nG°8feHe usual wite command (NO of step S5, S9). 15 In

the controly block 35, a3 Wit 108 REREC3858%ommand issued from

the host system 18 agrees with the command code
set/registered beforehand, the command judgment logic
34 judges the read command to be usual and starts up
the control block 35 (YES of step S4, YES of step S5).

10 Here, when the extended command issued from the host
system 18 agrees with the code of the extended write
command set/registered beforehand, the host IF 20
shifts to the processing of the usual write command
(NO of step S5, S9).

15 In the control block 35, as with the processing
of the usual read command, the hit judgment logic 350
judges whether or not the address (LBA address)
designated with the extended read command is
registered in the table for hit judgment (step S6).

20 That is, by a pre-read operation by a read cache
method, it is judged whether or not the data (AV data)
required by the host system 18 is accumulated in the
buffer RAM 22. In the case of a hit, the hit judgment
logic 350 instructs the buffer IF 21 to perform

25 an automatic data transfer (YES of step S6, S7).

That is, the buffer IF 21 reads out the data (AV data)

required by the host system 18 from the buffer RAM 22,



‘of the usual read conmmand, the hit judgment |ogic 350 judges whether or

not the address (LBA address) designated wth the extended read conmand is

registered in the table for hit judgnment (step S6). 20 That is, by a

pre-read operation by a read cache nmethod, it is judged whether or not the

data (AV data) required by the host system 18 is accunulated in the

buffer RAM 22. In the case of a hit, the hit judgnent |ogic 350 instructs
buffer IF 21 to perform 25 an autonati gzdata transfer (YES of step S6,
That is, the buffer IF 21 reads out the data (AV data) required by

t he host system 18 fromthe buffer RAM 22, - 13 and transfers the data to

the host IF 20. Thg heahskbrs2@ntranshets the Kas@ req r edrly Hhg @xt ended
read command to the host system 18. On the other hand, when the hit

judgment |ogic %203%Qatedersothbi Hatherdatored eyl ©ige cettrsidddtreddne di sk
|F 24 to access the disk (NO of step S6, S8). That is, since the data (AV
data) required byommandosb $het bast8syebtemnb8. exi st in the buffer RAM 22,
the read operation is executed with respect to the disk 1. 10 Concretely,
the CPU 10 is invol ve®" &h¢ ctheerehanfedwianatheddibuiudgmrnt Heodisk 1 by

t he read ead 3Q_is transfer o the disk IF 24 via the RFY W channel 13.
The disk IR 24 o??él S0E8ntiP téggt bie 5%5%; réﬁe FRET ri AT HRHT &PeRAM 22 via

the buffer IF disk IF 24 to access the disk (NO of step S6, S8).
That is, since the data (AV data) required by the host
system 18 does not exist in the buffer RAM 22, the
read operation is executed with respect to the disk 1.
10 Concretely, the CPU 10 is involved, and the
required data read out from the disk 1 by the read
head 30 is transferred to the disk IF 24 via the R/W
channel 13. The disk IF 24 once accumulates the
required data in the buffer RAM 22 via the buffer IF
15 21. Subsequently, the buffer IF 21 reads out the
required data from the buffer RAM 22, and transfers
the data to the host IF 20.
As described above, according to the present
embodiment, when the extended read/write command
20 different from the usual read/write command is issued,
and when the extended command is a valid command code
set/registered beforehand, the command is processed as
the usual read/write command. Therefore, the CPU 10
is not involved, and an automatic and high-speed
25 read/write access system can be applied as with the
usual read/write command.

Particularly, for access to the AV data,



.15 21. Subsequently, the buffer IF 21 reads out the required data fromthe
buffer RAM 22, and transfers the data to the host |IF 20. As descri bed
above, according to the present enbodinent, when the extended read/wite
command 20 different fromthe usual read/wite command is issued, and when
the extended command is a valid conmand code set/registered beforehand,
the command is processed as the usual read/wite command. Therefore, the
10 is not involved, and an automatic ggd hi gh-speed 25 read/wite
access systemcan be applied as with the wusual read/wite comand.
Particularly, for access to the AV data, - 14 high-speed processing

within a |imtedpligie dpded a8ce8din¥aRths £xi endess cormands such as the
AV conmmand for handling the AV datais newy added, automatic and

hi gh-speed read/ Wddid raexeswhehoehaseRfehdea@nchemawdl susel oy the avet hod of
the present enbodinent as with the usual read/wite command. (First
Modi fi cati on Examommand ESr hAndbBngntihé AVedatagisansewky addded,0 a first
nodi fication exanple of the present enbodinent. 10 In the nodification
exanpl e, the HDCaiomadligdesndnbigbnpeednnaad/ VoiteredhtcedyiRr S AN SO
regi sters 50, 51 which indicate a valid range of pre-read data in the
read cache Smet hoF3rsd® Feasizsg bypphe method of the present

embodiment as with the usual read/write command.
(First Modification Example)
FIGS. 5A, 5B and 6 are diagrams related to a
first modification example of the present embodiment.
10 In the modification example, the HDC 15 includes
not only command judgment logic 34 but also registers
50, 51 which indicate a valid range of pre—readldata
in the read cache method (see FIGS. 5A, 5B).
The HDC 15 usually accesses the required data
15 from a designated range on the disk 1 (designated data
sector number) in response to the read command, and
subsequently accesses the data for a predetermined
number of data sectors continued in the designated
range (pre-read operation). The buffer IF 21
20 accurmulates the pre-read data together with the
required data in the buffer RAM 22. Thereby, when
the next read command is issued, the pre-read data is
accumulated, and therefore the hit ratio in the hit
judgment logic 350 increases.
25 The modification example will concretely be
described hereinafter.

First, as shown in FIG. 6, it is assumed that the



The HDC 15 usual ly accesses the required data 15 from a desi gnated range on
the disk 1 (designated data sector nunber) in response to the read
command, and subsequently accesses the data for a predeterm ned nunber of
data sectors continued in the designated range (pre-read operation). The
buffer I'F 21 20 accunul ates the pre-read data together with the required
data in the buffer RAM 22. Thereby, when the next read command is issued,

pre-read data is accunul ated, and t-heneafore the hit ratio in the hit
judgment | ogic 350 increases. 25 The nodification exanple will concretely
be described hereinafter. First, as showmn in FIG 6, it is assuned that

the - 15 disk actiess daredeedyt ettelcite@spangesponkbBetystre nsash cogand
i ssued fromthe host system 18 or the extended read conmmand (AV comrand)

(step SlI1). Ther efasmand He suyedefrremd tHat Aokt sggtent Lal by tiseesseshd«pet her
with 5 the read data required by the comnmand on the disk 1, and stored in
the buffer RAM 2Xqast gemmeryd (A¥r eommsndhowaten SLG . 5BTheteforassured t hat
the data for data sectors SO tqQ S6 are accessed as the pre-read data, and
stored in the buf& TRAN s2tajdsoseanentinétyhanaessed togetier Wwithpo, the

R e R R R e R AR R
and stored in the buffer RAM 22 (step S12).
Here, as shown in FIG. 5B, it 1s assumed that
the data for data sectors SO to S6 are accessed as
the pre-read data, and stored in the buffer RAM 22.
10 On the other hand, for the host IF 20, the command
judgment logic 34 identifies the read command from
the host system 18 to be either the usual read command
or the extended read command (AV command) .
In the modification example, for example, the
15 buffer IF 21 sets a valid range as the pre-read data
in either the register for the AV command 50 or the
register for the usual read command 51 in accordance
with the judgment result of the command judgment logic
34 after completion of the pre-read operation (YES of
20 step S13). Here, as shown in FIG. 5B, it is assumed
that the read data of the data sector S3 is detected
as error data 52 by the ECC block 23 in the range of
the pre~read data.
When the host system 18 issues the extended read
25 command (AV command), the buffer IF 21 sets a valid

range VRZ as the pre-read data in the register for the

AV command 50 (YES of step S14, S15). On the other



-or t-he extended read command (AV command). In the nodification exanple, for
exanple, the 15 buffer IF 21 sets a valid range as the pre-read data in
either the register for the AV coomand 50 or the register for the usual
read conmand 51 in accordance wth the judgnment result of the command
judgment logic 34 after conpletion of the pre-read operation (YES of 20
step S13). Here, as shown in FIG 5B, it is assuned that the read data of
data sector S3 is detected as error data 52 by the ECC block 23 in the
range of the pre-read data. When the host system 18 issues the extended
read 25 command (AV command), the buffer IF 21 sets a valid range VR2 as

the pre-read dat sdnd,t eneghst Bostosysliem AY ¢epuesdth® hdEfaDfredep S14,
S15). On the other - 16 hand, when the host system 18 issues the nornal
read comuand, thonneinfder thie detffea V& sdtsangeaViki asngdeVRDbras rided dat a
inthe register for the read command 51 (NO of step S14, S16). 5 In short,
accordi ng to the prstidgachdads drakpeeregdimsevarpy Fgﬁgée@ﬂ ¢Premand-Jlead

dat s necessary 1 oo WP dieadsaacheyfuncti on can be changed in accordance
Comnd {r A {1e DO R ach AR ShChe BB B REECERR L

the valid range of the pre-read data necessary for
the read cache function can be changed in accordance
with the usual read command or extended read command
such as the AV command from the host system 18.

10 Concretely, the data accessed in accordance with the
usual read command is computer data, and the like,
and it is necessary to exclude the error data 52 from
the pre-read data. On the other hand, even when the
stream data such as the AV data includes the error

15 data 52, preference is given to continuity of the data
because of little influence or reproduction quality.
Therefore, for the pre-read data used as the read
cache function, the valid range is preferably changed
in accordance with the type of the command from the

20 host system. In the method of the modification
example, the valid range of the pre-read data can be
changed in accordance with the type of the read
command.

(Second Modification Example)

25 FIGS. 7, 8 are diagrams relating to a second

modification example of the present embodiment.

The modification example relates to a command



‘and it is necessary to exclude the error data 52 from the pre-read data.
On the other hand, even when the streamdata such as the AV data incl udes
the error 15 data 52, preference is given to continuity of the data
because of little influence or reproduction quality. Therefore, for the
pre-read data used as the read cache function, the valid range is
preferably changed in accordance with the type of the command fromthe 20
t system In the nethod of the nodiftcat7on- exanple, the valid range of
the pre-read data can he changed in accordance with the type of the read
command. (Second Modification Exanple) 25 FIGS. 7, 8 are diagrans relating
to a second nodpfbeassangemanhbé o6rt hea i ehedta exdrotin®Brotedi@on
nodi fication exanple relates to a command - 17 processing nethod for
realizing a cont dfP)pfonetipoponwhicp)dynartcahl waltdnghsartiec aldogechanges t he
above- described extended read/wite comand in response to a request from
the host system 98sgndbeai eritended pord/¢xite |gomrari bin mRsRense §ot he data
command prqocessi ng nmet hod of

{he modi 11 cat | on® GRAHBFL FEPR. EORCRST bl $V BEEHIcUL BLQMNGRGI AT {or | First
;;h;sigssuged thﬁ%rk?@u?éEdesgoﬁQb{@agcgéggmﬁgjgﬁérhé%éjigég¥:édpgn(00de
the disk (e.g., AV contents).

The command processing method of the modification
example will concretely be described hereinafter.

First, it is assumed that the extended

10 read command with a CP function (code XXh) is
set/registered beforehand as an extended read command
code in the reglster 340 included in the command
judgment logic 34 in the HDC 15.

As shown in FIGS. 7, 8, the host system 18 issues

15 the extended read command with the CP function (code
XXh) (step S21). On receiving the command from the
host system 18, the HDC 15 of the disk drive 17 judges
validity of the extended read command with the CP
function and reads/accesses the command as the usual

20 read command as described above (steps S31, S32).

On receiving the data (AV data) required by the
extended read command with the CP function, the host
system 18 generates a second extended read command
with the CP function (steps S22, S23).

25 Here, the host system 18 uses the last one byte

(YYh) of the read data received by the first access as

the command code of a new extended read command with



set/registered beforehand as an extended read command code in the register
340 included in the command judgnent logic 34 in the HDC 15. As shown in
FIGS. 7, 8, the host system 18 issues 15 the extended read comrand wth
the CP function (code XXh) (step S21). On receiving the command fromthe
host system 18, the HDC 15 of the disk drive 17 judges validity of the
extended read command with the CP function and reads/accesses the conmand

t he usual 20 read conmand as describetl8abeve (steps S31, S32). On
receiving the data (AV data) required by the extended read conmand with
the CP function, the host system 18 generates a second extended read

command with the f QR (SleRPpg18227) S23)n 26SPRRES thethfost system 18
uses the | ast o'ﬂ%eg;ieﬂml(%lh) of the read data recejyved

chtggg%'rst access
as the commn%%gy%@ff&nn%eemmdwsmemd1§@rrﬁﬁﬁdHRFt31 -ch e CP
function (see

. In response to the re fr d Ssist em 18,
the HDC 15 changgs e*tﬁhdﬁdéﬂﬁkﬂiQQﬂﬂ?HQOFWQﬁdqgggz Eﬁgzyggg?ﬁgigistered in

the register 340 to the extended read command W t RemRaGR wWwenttloa (YYh)
(step S33). As ghewnegnsFeG 340 ?%éﬂﬁb§?ﬂg§% ghf%gdissues the extended

read command with the CP fungction wih)  (step S24). On receiving the
conmmand f50n1théPh@gﬂCté9§té¥¥ﬂ§,(%ﬁggﬁf%y15 of the disk drive 17tkgdges
t he

As shown in FIG. 7, the host system 18 issues
extended read command with the CP function (code YYh)
(step S24). On receiving the command from the host
system 18, the HDC 15 of the disk drive 17 judges the
10 validity of the extended read command with the CP
function and reads/accesses the command as the usual
read command as described above {steps s34, S35).
Thereafter, on receiving the data (AV data)
required by the extended read command with the CP
15 function, the host system 18 similarly generates a
third extended read command with the CP function (ZZh)
(see FIG. 7). 1In response to the request from the
host system 18, the HDC 15 changes the extended read
command code (YYh) set/registered in the register 340
20 to a new extended read command with the CP function
(zzh) . This processing is repeated until the host
system 18 reads/accesses all the required data
(steps 526, 536) .
As described above, according to the method of
25 the modification example, for example, the host system
18 dynamically changes the extended read command with

the content protection (CP) function and can thereby



+10 validity of the extended read conmand with the CP function and
reads/ accesses the command as the usual read command as descri bed above
(steps S34, S35). Thereafter, on receiving the data (AV data) required by
t he extended read conmmand with the CP function, the host system 18
simlarly generates a 15 third extended read conmand with the CP function
(ZZh) (see FIG 7). In response to the request fromthe host system 18,
HDC 15 changes the extended read cemmpd sode (YYh) set/registered in
the register 340 20 to a new extended read conmand with the CP function
(ZZh). This processing is repeated until the host system 18 reads/accesses

all the requiredidaia thst epseS26toSBRe. ARSAges Créderr BlpViche agEording to
the nethod of 25 the nodification exanple, for exanple, the host system 18

dynam cal | y changeas ottherexberddedinete coimindr iwé hacddwes Bold efitonpr ot ect i on
(CP) function and can thereby - 19 |imt the access to the AV data
requiring the CPa pRlureflhi&y m@rdgstiﬁyshemﬂiskh@rtQﬁgiaUUé%%ﬁtﬂk&ﬁlﬁﬁﬂ a
plurality of host systens, the read access with th CP function can be

real i zed so t hat CEnERNCHd 08p&aPT PE rSa%bé?dsﬁgt%%§Ea%P%%c%E% e iflicve. As

gﬁsgL;gﬁgtgboandhﬁ'gaegg n b%agrggéggg ghdlgrlvgyorage apparatus in which

As described above, there can be provided a disk
storage apparatus in which an automatic and high-speed
read/write access system can be applied to extended
commands such as an AV command other than the usual

10 read/write command. Therefore, for example, when the
extended commands such as the AV command for handling
the AV data are newly added, automatic and high-speed
read/write access can be realized.

Additional advantages and modifications will

15 readily occur to those skilled in the art. Therefore,
the invention in its broader aspects is not limited to
the specific details and representative embodiments
shown and described herein. Accordingly, various
modifications may be made without departing from the

20 spirit or scope of the general inventive concept as

defined by the appended claims and their equivalents.



read/wite access systemcan be applied to extended commands such as an AV
command ot her than the usual 10 read/wite command. Therefore, for exanple,
when the extended commands such as the AV command for handling the AV
data are new y added, automatic and hi gh-speed read/wite access can be
realized. Additional advantages and nodifications will 15 readily occur to
those skilled in the art. Therefore, the invention in its broader aspects
not limted to the specific details -an®@depresentative enbodi nents
shown and descri bed herein. Accordingly, various nodifications may be nade
wi t hout departing fromthe 20 spirit or scope of the general inventive
concept as defined by the appendedH8lalfsChAEMERel$: equi val ents. - 20 -
WHAT IS CLAIMED IS: 1. A disk drive conprising: a read/wite mechani sm
whi ch executes a read}wi®edbperditith SMRIESADE th respect to a disk 5

nmedium and a controller to execute cgQntrol related to said read/wite
operation in accordanc® W &t anisd, & & HGEP 8ystem to judge

whet her or not th ggﬁp ' eql r specifi lwrite comand, 10
and to control sa?%agea \éﬁ%é?é%%ﬁ%h?éﬁfﬁ%aaagﬁhiF§F£g§gy@%ogddﬁ%ua
read/wite gommangdesqyagen 4k judgnent result indicates said specific

read/ wite conmmand.
a controller to execute control related to said

read/write operation in accordance with a command
issued from a host system, to judge whether or not the
command is a registered specific read/write command,
iO and to control said read/write mechanism in a similar
way to a usual read/write command, when the judgment
result indicates said specific read/write command.

2. A disk drive according to claim 1, wherein
said controller includes a command registration unit

15 which registers the specific read/write command
different from the usual read/write command.

3. A disk drive according to claim 1, wherein
said specific read/write command includes an extended
command set separately from the usual read/write

20 command indicating a usual read/write operation, and
said controller executes the control in
accordance with said extended command, different from
the control by said usual read/write command, when the
controller receives the unregistered extended command
25 from said host system.
4. A disk drive according to claim 1, wherein

said controller includes:



2. A disk drive according to claim1l, wherein said controller includes a
command registration unit 15 which registers the specific read/wite
command different fromthe usual read/wite conmand. 3. A disk drive
according to claim1l, wherein said specific read/wite conmand i ncl udes an
extended conmand set separately fromthe usual read/wite 20 comuand
indicating a usual read/wite operation, and said controller executes the
trol in accordance with said extended @€dnmand, different from the
control by said usual read/wite command, when the controller receives the
unregi stered extended command 25 from said host system 4. A disk drive
according to claim1, ameretgss sandtreodnundltl whichckodksols-sid an access
control unit which controls said read/wite nmechanismin accordance with
said usual read/%®34 &@Wha@léanﬁanacpeaﬁéwat%%h ugAd WY regi sters

the 5 specific rea.éyW|te conmman ; and a command judgnent unit to conpare
a command recei VB &P ‘systemwi th the specific read/ wite
command 1 egi ster ed by SaduEANL: iSaabhaLbop WALty 10ql4dBE iRl her or
not the 10 conmands agree w ot h salcf5 access

control unig to exscei®id xféraa/wlt%l FohABnb? and

a command judgment unit to compare a command
received from said host system with the specific
read/write command registered by said command
registration unit, to judge whether or not the

10 commands agree with each other, and to instruct said
access control unit to execute a control similar to
that of said usual read/write command, when the
judgment result indicates agreement.

5. A disk drive according to claim 1, wherein

15 said controller prohibits the read/write operation by
said read/write mechanism, when the command issued
from the host system is different from either said
usual read/write command or the registered specific
read/write command.

20 6. A disk drive according to claim 1, wherein
said controller includes:

a first register in which a command code issued
from the host system is set; and

a register for registration in which a command

25 code indicating said specific read/write command is
registered.

7. A disk drive according to claim 1, wherein



t hat "of said usual read/wite conmand, when the judgnent result indicates

agreenent. 5. A disk drive according to claim1, wherein

15 said

controller prohibits the read/wite operation by said read/wite

mechani sm when the command i ssued fromthe host systemis different from

either said wusual read/wite conmand or the registered specific

read/ wite command. 20 6. A disk drive according to claim1, wherein said
troller includes: a first register in wARch-a conmand code i ssued from

the host systemis set; and a register for registration in which a command

25 code indicating said specific read/wite command is

regi stered. 7. A

di sk drive accor diaig thesdl sivstepn dysasinallp2setai shidsipeyisiiem dynami cal |y
sets said specific read/wite conmand by a predeterm ned procedure. 8. A
di sk drive conpri%ﬁ%ﬂf”%&tﬁe§QP%ﬁP?ebﬁeéhaﬁ?§ﬁ¥%WW%%ﬁQD&iﬁﬁﬁéyﬁf 5 read/wite
operation of data\Mtrgrespect to_a disk um a read cache nmechani sm
whi ch executes a pre-read GﬁéﬁapFéﬁeoFOBPElPéﬁﬂrng the data fromthe disk

medi um by said read/ v it fRAI3 HICADH: BRCUAYLAL LRG R data 10 in a

buffer nenory; and

5 read/write operation of data with respect to a disk

medium;

a read cache mechanism which executes a pre-read

operation of pre-reading the data from the disk medium

by said read/write mechanism and accumulating the data

10 in a buffer memory; and

a controller which controls the read operation by

the read/write mechanism in accordance with a read

command issued from a host system,

wherein said controller judges whether the

15 command is either a registered specific read command

or a usual read command, and indicates a valid range

of the pre-read data accumulated in said buffer memory

by said pre-read operation in accordance with the

judgment result.

20 9. A method of access control for a disk drive

which comprises a read/write mechanism to execute a

read/write operation of data with respect to a disk

medium, and a controller to control said read/write

mechanism in accordance with a command issued from

25 a host system, the method comprising:

receiving the command issued from said host

system;



a controller which controls the read operation by the read/wite nmechani sm
I n accordance wiwth a read comand issued froma host system wherein said
controller judges whether the 15 command is either a registered specific
read conmand or a usual read command, and indicates a valid range of the
presread data accunul ated in said buffer génnry by said pre-read operation
I n accordance with the judgnent result. 9~ A nethod of access control

" a disk drive which conprises a read/wite nechanismto execute a
read/ wite operation hqgat | respect to a disk nedium and a
controller to control sa?d ?e%ndé/ttvj\l}relrt &* RBEhaald meceamcocdangRgWi L h a
conmand i ssued faam2fl adwir3yst met hod conprising: receérving the
command i ssued from said host sys§§%$£§§ OF RIFPe§ifhet headtwrigl said
recei ved commandrdmnana ueydkteead/ ME#d L command or a specific read/wite
command regi stered beforehand; and cé%%?gﬁﬂnﬁﬁngaid read/ wite nmechanismin
a s simlar way to s&ottuslialingeggl yvid nd, when the comand is
j udged tor?tée sai d $Eecific read/ wite agdo%q% Peghapksedithef or ehand as
sai d j udgrent r@4BiLar18ay Aoretdiat \Res0r dbdg, Ly claim 9. furt her
conprising: € Command, when the

command is jgdged.tp be said specific read/write

command registered beforehand as said judgment res lt.
u .

10. A method according to claim 9, further

comprising:

10 ing 1
controlling said read/write mechanism so ag to

rohibi { i
prohibit the read/write operation, when said command

i [] ) .
8 different from said usual read/write command and j
. is
not included in saig specific read/write command

registered-befqrehand-as said judgment reéult

15
11. A method according to claim 8, further

comprisings:

.

different from said usual read/write Command and t
no

20 i i i
included in said specific read/write command

registered beforehand as said judgment result
12, .

A method according to claim 9, further
comprising:

25




10 controlling said read/wite nmechanismso as to prohibit the read/wite
operation, when said command is different fromsaid usual read/wite
command and is not included in said specific read/ wite comand

regi stered beforehand as said judgnment result. 15 11. A nethod according to
claim9, further conprising: executing control in accordance with an
extended conmmand, when said command is the extended command different
?m said usual read/wite command and not 240 i-ncluded in said specific
read/ wite command regi stered beforehand as said judgnent result. 12. A
met hod according to claim9, further conprising, executing a .pre-read
operation to pre-thadhodie sPSamtis faidherhehei slsupddraatbyosmand raad/ wite
mechani smand to accunul ate the data in a buffer nenory; and judging

whet her the read EBfmBRRCHEERiRRAA fqogand2regiréeredt beferenrand, eit her the
usual read command_qr, speci fic read command regi stered beforehand,

he
and indicating a 93 PPERERE & @ lgde FPRdE Q4t ﬁhegEEEﬁﬁ?%‘ile%a"ran sai d

buf f er memory by 586l £ed83h SARPERFARN WlnBEGOLYAR5E "hE0- L8, ) udgment

5 operation in accordance with the judgment result.



