RECORDI NG APPARATUS CROSS REFERENCES TO RELATED

APPLI CATI ONS [0001] The present docunent contains
subject matter related to Japanese Patent Application
JP 2005-114999 filed in the Japanese Patent O fice on
April 12, 2005, the entire contents of which being

i ncorporated herein by reference. BACKGROUND OF THE

I NVENTI ON [0002] 1. Field of the Invention [0003]
The present invention relates to a recording

apparatus for record] %kéﬁﬁ a head

schedul i ng process ﬁﬁ E%@é?ﬁ?ption of Rel ated
Art [0005] Storage of a Iarge capacity such as HDD
and ot 1 cabpoll SRS CHqUBIRYS Ao dEXLER, T or
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eqUophent. A PC WhICh accesses a Iarge capaC|ty
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BACKGROUND OF THE INVENTION
[0002]
1. Field of the Invention
[0003]

The present invention relates to a recording
apparatus for recording data by using a head scheduling
process.

[0004]
2. Description of Related Art
[OOOSj

Storage of a large capacity such as HDD and optical
'disés are used nowadays as devices for recording moving
images and audio data in consumer AV equipment. A PC,

-which accesses a large capacity storage and executes
processes such as data recording, is required to increase
the number of processed commands or data traffic per unit
time. However, much attention has not paid to a
variation in these number and amocunt. The data traffic

is calculated as an average value in a relatively long




time. [0006] Performance (specifications) including
data traffic of consunmer AV equi pnent such as digital
canmeras and video caneras is not required to be nuch
hi gher than that of HDD. For exanple, a data rate of
consuner equi pnent is about 25 Mit/sec even if
standard MPEGQR2 is used for recording H gh Definition
(HD) data, and this data rate is not so high fromthe
vi ewpoi nt of an HDD transfer rate exceeding 10
Myii/sec. [0007] However, a small diameter HDD is
adopted recently as recording nedia of conpact
pord@dydie consunmer AV equi pnment such as video caneras
and digital cameras. Generally, this small dianeter
HDD hageaxfbomencalatspdaidishel onal eindl@intthasea of x4k c
having a di sk dianmeter of 3.5 inches and HDD having a
digk cpingveesr Abfequiprientheychans ¢hoitedt camerss and
- suffjciently the requirenments of high i mage quality

¢ SHGIAR RTeER? tHemOh AeABBres] he el HRIchy ARGREF FhATD that
dr S ener gl i.n_a disk inner .
cf%gﬁﬁﬁgrek?¥€§§%§%£%’n§rga%%aﬁa??1%1(ﬁqgﬁu%ﬁ gpduipment
CifCUBbaEeDs i1 &R Feh SXaIPLGia R APEESS: fBYs QL Yy
in some cases, such as stoppage of 1nmages and audi o
datezrordung nigl apdfigiback ¢Rba @ch,) aalli thiy &fta rate
recording images during data recording. These
prigbrefssarkideinsgs thabvievwpsimy cforsulBP ansfer rate
equi pnent enpl oying HDD as a storage. Furthernore,
t%@CFP ﬁggéﬂpﬁgﬁéféﬁcconsuner AV

[0007]

However, a small diameter HDD is adopted recently as
recording media of compact portable consumer AV equipment
such as video cameras and digital cameras. Generally,

this small diameter HDD has a lower data transfer rate

than those of HDD having a disk diameter of 3.5 inches

and HDD having a disk diameter of 2.5 inches, and can not
meet sufficiently the requirements of high image guality
recording. Further, in HDD, since the transfer rate
drops (is lowered) generally in a disk inner
circumferential area more than in a ‘disk outer
circumferential area. For example, problems may occur ih
some cases; such as stoppage of images and audio data
during playing back data and inability of recording
‘images during data recording. These problems are serious
about using consumer AV equipment employing HDD as a

storage. Furthermore, the transfer rate of consumer AV



2 equi pment is |lower further because of a retry
process and the like to be executed due to a seek
error of a head nounted on HDD or an error in read
data. [0008] The first problemof a | owered data
transfer rate can be avoided by setting consuner AV
equi pnent to neglect errors of AV data and the |ike
allowed to have Ilow data reliability, by setting an
upper limt of a conmand process tine, or the |ike.

For le, .| ream.ng Feature Set, AV command of
Axﬁg§¥8§£%$d€b25W§ iﬁ%g% g%éﬁﬁﬁggﬁnﬁﬁ égﬁzﬁbprocess and

deghgnai gd «l RCEkY-utdHORR ddoveveLy bovk,a fesi gaaged

command is executed relies conpletely upon a storage,

t ypoaatéy ddDRDDSOrt hatetior Gannekdgdatant ee whet her
data is correctly witten/read in/fromthe disk. An

octBPP@hce frequency of the problem of this type is
‘very low in practical usage. [00101 The second

“probl enfRdH78E BESRERN 3T Gt Hewsradnidtrertragedar: eate
f rggrlil%]é:yaw;oqgre]dt g:sggtfﬁ%é%%ﬁgiﬁgee%}%%% ! %ogor €

sefious. As a so I on
e
consicdah rle@94n]1ifpr xatengl n agapasedcf bkea
system a device of disposing related data at
phywirgald preeasbytposi tdmwridhel §ike. For example, in
Streaming Feature Set, AV.command of ATA-7, a process
time of each command can be designated directly.
[0009]
However, how a designated command is executed relies
 completely upon a storage, typically HDD, so that it
cannot guarantee whether data is correctly writteﬁ/read
in/from the disk. An occurrence frequency of the problem
of this type is very low in practical usage.
- [0010]

The second problém such as a seek error has a higher
occurrence frequency than that of the first problem and
is more serious. As a solution method for this problem,
a process of devising a physical layout Qf files has been
proposed, and many researches have been conducted.

[0011] |

Fo; example, in a proposed file system, a device of

disposing related data at physically nearby pOSitions is

realized in a logical block address (LBA) space by




realized in a |logical block address (LBA) space by
utilizing data locality. As a file physical |ayout

nmet hod, a method (hereinafter called a head scheduling
process) has been proposed, as in Fig. 13, by which a
low transfer rate area and a high transfer rate area
are used in conbination although a seek operation is
performed frequently in order to guarantee a ni ni num
seek time. [0012] The recent spread of PCs and

digital . I Lot neral.to .edit i e aken
bR R DG SRR R R ek
megbendOr Shekhbd photogiarbedcdaidy 4 thdRKEEhYEEYing
long tine to read data fromthe nagnetic tape, to

t remsfeays)t hasr baéen dsdapdsedPCasanfl Fig sea,chydeRicied low
i mges. This problemresults in an inferior quick

r espteder retesarémsardbsi hédht bragef¢dDratas amedi arofused
i magi ng_ apparatus, because HDD has an excel | ent quick
régbd?éi?lgﬁHlP%i?i%ﬁﬂﬁﬂﬂ:égé%anOP%ﬁ¢E9Qﬁ isggegformed

tr &1 9t ¢,a0d G?q%PnL%%gggg' iqgﬁgkmmpggg r?ﬁggded
in [ nage %y usﬁng 2T € system sSuch as a

FABoiand it becomes necessary to record file
managenent information including directory _

i nf or M@heoBecé dpve@idreti pOs t andeiiigatif eknddsa makes
"reading in addition to a wite operation of

pHdt ggnaphtdtadatdit iimeges. tFoen exdidiplisagiingaappaeatofs .a
FAT file systemas a general file system file
ndifageReAReFHE oraRst ilen1sed redtRded §aF &tBELTESt er mi ned

a%%%t%&rE%EéQ%Lﬁ%ﬁ 1t takes very long time to read data
from the magnetic tape, to transfer the read data to PC
and to search desired images. This problem results in an
inferior quick response. It is thus desired to use HDD
as media of imaging apparatus, because HDD has an
excellent quick response and fair advantages in terms of
data transfer rate and random access.
[0013]

Data recorded in HDD is managed by using a file
system such as a FAT, and it becomes necessafy to record
file management information including directory
information, FAT information to be used for data reading
in addition to a write operation of photographed data
itself. For example, in a case of a FAT file system as a
general file system, file management information is
recorded in a predetermined area of HDD before a

‘recording operation for photographed data and after the

!




recordi ng operation for photographed data and after
the 4 recording operation. If file managenent
information is not witten, data reading is

i npossi ble. [00141 |nmagi ng apparatus such as a video
canera is a system for recording long-tine
phot ogr aphed data. If HDD is wused with the apparatus
of this type and a power shutdown of the apparatus
occurs, for exanple, by dropping the apparatus during

phgég&!éﬁ?@} Irgz%]g(:ra%go{:dl nﬂg fE:\L eog\. E%%rfl%rg%e irl;fs)lr?nﬁge'_on a:H

managenen ormati on cannot

daha: RRCHAWAPRRHE . UPd i dd1als i1BBst o] OSt. [0015]
Nanmely, if the file managenent T nformation is not

recoosted because of the power shutdown, the
phot ogr aphed data cannot be distinguished as a file,
and t helmesdmgdedparamge Hfudhe ani &8 hoided hearfadee is a system

~mapagenent information cannot be read. In a case .
‘whEPe ZEGargHesi torapelns Rivsaorerhed etdrati ngf BPBnisf

hut d f a vid | ne.
DOVEL, SINLIND gl .l deg alECa e e SR ko
shyg down .gan.be,t et alned i fbgo;g;m%ie{,hg;fgm&ggiﬁg Ve

t he above-descri bed probl ens,; has “been

prapeseduly whih fhdidrRPAIRHE M ecd i i0IgTBENOBLESct, the
updat ed each tinme data is recorded. For exanple,

r efigdre trendgpaees eiaimrttiApptacadt dre Rubiltiteat i en that
’(a}g_%a)tal\ghogggrsép%oegdz?lb to that time is lost.

- [0015]

Namely, if the file management information is not
recorded because of the power shutdown, the photographed
data cannot be distinguished as a file, and the recorded
image file without the file management information cannot
be read. In a case where a magnetic tape is used for
recording, even if power shutdown of a video camera
occurs during photographing, data immediately before the
power shutdown can be retained.

[0016]

In order to solve the above-described problems, a
method has been proposed by which file management
‘information is updated.each time data is recorded. For

example, refer to Japanese Patent Application Publication

(KOKAI) No. 2003-30925.

SUMMARY OF THE INVENTION




SUMVARY OF THE | NVENTI ON 00171 However, the
above-descri bed nethod requires, because file
managenent information is actually witten, a seek
time taken to nove a head to a target sector, a disk
rotation wait tine, a data recording tinme, a seek

time taken to return again to the record area after
wite conpletion of the file nmanagenent information.
Since these times are required each tinme photographed
daigb# recorded in HDD, an effective data transfer
rate rs nore than when a data protection process,
n whi Ghdvke, SROAAEIRILGRESEERL M Bdaked, each
time data is recorded, is not executed, soO that

I Elfpl B i S e Ofna WA Gdneri TEGE oAt L by 1L RGN Ty SHE L 1Bdn,
HD cannot be net at all. [00181 If the file record
ar@s9rv désmeotaken diskndvener hegilr card dreengeitabeatea, a
fromthe disk outer circunferential area, a physica
ot Ty “ditetane evSledidmeime) daba ar eperE ngpbéTe; oh TIek

file nagenent i nformati,on for, data ot ectipn L
becT oS RoRgEr , S0 ThaBRe tor HIST BT R 81of otbrer write
fudharihenaysecpl 4ifies %X?%e?@%ﬁdﬁ%tioﬁ?s%iﬂ&g

in problens such as |nagi Ity of image recording
duwheig dainadsreoridi@redhbscRr ohe PrAfcegrapEsd da i ans

a data transfer rate is guaranteed by the head
sciredrkedgiprigR®esssn sdfehaive tdatsa divfahisdakt réaioe lowers
satisfy both a data transfer rate guarantee and file
pFﬁF@CFPéﬁ.When a data protection process, in which file
management information is updated each time data is
recorded, is not executed, so that requirements of high
image quality recording such as HD cannot be met at all.
[0018}
If the file record area moves to the disk inner
circumferential area from the disk outer circumferential
area, a physical moving distance (seek time). to a write

position of file management information for data

protection becomes longer, so that the transfer rate

lowers further because of this moving operation,

resulting in problems such as inability of image

récording during data recording. This problem.alsd'
occurs when a data transfer rate is guaranteed by the
head scheduling process, so that it is difficult to
satisfy both a data transfer rate guarantee and file
protection.

[0019]




[0019] 6 According to an enbodi nent of the present,
there is provided a recordi ng apparatus having an
opti mum conbi nation of a head schedul i ng process
guaranteeing a data transfer rate and a data
protection nethod of solving a file |oss problem
[00201 In order to solve the above-described issue, a
recordi ng apparatus according to an enbodi nent of the
-present invention conprises: a recording mediun an
interface uni.t; Iting. means; ~access arder deciding .
neans; ?ﬁﬁrﬁénge£$d??méﬁﬁﬁﬁiﬁengoﬁ%r e RESTS™ hdtgFF% 1S
in ' j e ' i,4m has a
R e el e s S S A S
a cpfiefieitachl Bedashdad sdidultiabf pe6cdY lguagah@Being a
connection to a host apparatus. The witing neans

- Wwidss datn@fesuppte exhd raonmiatthe phosécaippamatheodvbd t he
interface unit in the data area of the recording

medP LT Re TAde ebass grrgdtlegeci di ng neans di vi des the

dagggﬂ{ea of the recording nediuminto a plurality of
ar dach having an optional data capacity, ‘and when

data i of Q-0e- WL TIONe SECLEBS Ak LB 3REe5sT N0

the plurality areas fromthe witing
Megdtordifg bpPhiw e Gicldigingans adlesidesmanti BE Nghe
when file information on witten data is to be
upeiadsetht Hnvecichrrd anoeniiskls : t heracessingomddi umgean ded
by the access order deciding neans. The contr ol
interface unit; writing means; access order deciding
means; timing deciding means; control means and file
information updating means:. The recording medium has a
data area with an address assigned to each cluster of a
predetermined size. The interface unit is for connection
to a host apparatus. The writing means writes data
supplied from the host apparatus via the interface unit

in the data area of the recording medium. The access

order deciding means divides the data area of the

recording medium into a plurality of areas each having an

optional data capacity, and when data is to be written,

decides an order of accessing the plurality of divided
areas from the writing means. The timing deciding means
decides a timing when file information on wfitten data 1is
to be updated, in accordance with the access order
decided'by the access order deciding means. The control
'_ means controls the writing meaﬁs,-when data supplied from

the host apparatus via the interface unit is to be




means controls the witing neans, when data supplied
from the host apparatus via the interface unit is to
be 7 witten in the data area of the recordi ng nedi um
to access a plurality of divided areas in accordance
with the access order decided by the access order
deciding neans, to search an enpty cluster in the
accessed area, and to wite data in the searched
enpty cluster. The file information updating neans
e |nf o] n Ire n ta
Rﬁ"i tjg I:ﬁé t%%ta tahegagf th ea d.?% %Hlﬁrﬁ éjoa

in accordancevvl e timng etlmng

degi dsRg a”?ﬁﬁf"al{ﬂg%]d 310804 dafwag qﬂ %%c@@%mtrpf
t he present invention data is witten by conmbining a

head acheddl bhgeprarcdssd bor tigplad@ddreiongea datiding
transfer rate during data witing and a data
prsteast i 6n peracesarf emppyotées tey idatthef popeased iduea,

| oss. to be, caused by a_ power shutdown or _the |ike
rdtﬁqdnﬂjod’é{t’fét‘\?w‘?iﬁ%gm ItPel geerehed cﬁl@tﬁogéPBF%rt o The

i, ze.a _reduction_in_the data t qpsf%b gtf duri ng
o}

1 £ T
dalaew%n Oﬁ%adH) ébSTégg 24t aFarrount e del et ed.

DY n £bRR 2 ROME! 1S mﬂx%%\aﬁg Qs then 'dah-_% 49 LREoFHANIBIM: th
BRI EF DESCRI PTI ON OF THE DRAW NGS [ 0022] Fig. 1is a

bltbek tdinags ade Sihias B ﬁhd&t:aniﬂg’,ll’aﬁﬁlﬂihgrﬂnémptl on
system according to an enbodi ment of the present
i i@P@atilon. [0023]

According to the embodiment of the present invention,
data is written by combining a head scheduling process
for guaranteeing a data transfef rate during data writing
and a data protection process for protecting data from a
file loss to be caused by a power shutdown or the like
during data writing. It is therefore possible to
minimize a reduction in the data transfer rate during
data writing and suppress a data amount to be deleted by

the power shutdown or the like to the minimum.

BRIEF DESCRIPTION OF THE DRAWINGS
[0022] |
Fig. 1 is a block diagraﬁ showing a data
_.transmission/reception system according to an embodiment
of the present invention.
[0023]
Fig. 2 is a schematic diagram showing aﬁ LBA space

in an address space as viewed from a host apparatus.




Fig. 2 is a schematic di agram showi ng an LBA space in
an address space as viewed from a host apparatus.
[0024] Fig. 3 is a diagramillustrating nmeani ng of
each identification information. [0025] Fig. 4 is a
di agram showi ng a structure of a directory area.
[0026] Fig. 5is a diagramillustrating an exanpl e of
the nunbers of sectors contained in tracks of a
recording nedium [0027] Fig. 6 is a schematic

di QBBELshomﬁng an exanple of a recording area of a
recording nmediumdivided into four areas. [0028]

Fig. 7 kg2 diiaonam { HasnhdisRi-00; fatA Wiy B vhen
.a host apparatus has a directory decision right and a
FATdegteLfidadiohi §htorhdi2d]. Fig. 8 is a diagram for
explaining data witing when a host apparatus has a
di feéetoly decision right and a recording apparatus
has a FAT decision_right. [0030] Fig. 9is a tine
chart o9 -edpiai i FRERDFEFHLNEne BFCHHHSGarh 2

trgnsnission/reception systemat the tinme of
irectory area.

[0026]

Fig. 5 is a diagram illustrating an example cf the
numbers of sectors contained in tracks of a recording
medium.

T0027]

Fig. 6 is a schematic diagram showing an example of
a recording area of a recording medium divided inte four
areas.

[0028]

Fig. 7 is a diagram for explaining data writing when
.a host apparatus has a directory decision right and a FAT
decision right.

[0029]
Fig. 8 is a diagram for explaining data writing when
. a host apparatus has a directory decision right and a
récording apparatus has a FAT decision right.
[0030]

Fig. 9 is a time chart for explaining‘an operation
of the data transmission/reception system at the time of
executing a data write process.

- [0031}




executing a data wite process. [0031] Fig. 10 is a
di agram showi ng a rel ati on between a basic sequence
and a data protection process. [0032] Fig. 11 is a
di agram showi ng an exanple of a Rec command. [0033]
Fig. 12 is a diagram show ng an exanpl e of a status
command. [0034] Fig. 13 is a diagram show ng an
exanpl e of a head scheduling process. DESCRI PTI ON OF
THE EMBODI MENTS [0035] An enbodinent adopting t he

B eSeN LV ER!Lon, Wlilo 5 dESALIP Meneuadttebilen

~detail erence x aé%onpany ing

| ndhe %E’aﬁghg@r‘énd tah%la%eﬁ?BEecHBéﬁ'ﬂﬂo%Bsbs appl i ed

to a data transm ssion/reception systemincluding a

hagtosappar at us and a data recordi ng apparatus having

.at least a rotary recordi ng nedium such as a hard

~di sk aRdga tbwrs taldiegopni shtwiis@n axdmphe ofiat Rec

transm ssion/reception system can guarantee a data

tSOHERBHA - rate even if there is a delay caused by a
Qﬁhgin wait tinme and a seek operation when accessing

corded in the rotary recording medium The data

;r ansnkggi OfY rELePl; A0 axSLEM Ay e «2AR00E NNt adaRts
command.
[0034]
Fig. 13 is a diagram showing an example of a head

scheduling process.

DESCRIPTICON QF THE EMBODIMENTS

[0035]

An embodiment adepting the present invention will be

described hereunder in detail with reference to the

accompanying drawings. In the embodiment, the present
invention is applied to a data transmission/reception
system including a host apparatus and a data recording
apparatus having at least a rotary recording medium such
as a hard disk and a rewritable optical disc, and the
data transmission/reception system can guaréntee a data
. transfer rate even if there is a delay caused by a
rotation wait time and a seek opération when acéessing
data recorded in the rotary recording medium. The data
transmission/reception system of the embodiment adopts a

file system for managing all data including AV data and .

10



file systemfor managing all data including AV data
and 10 the like, as files. In this enbodinent, a data
transfer time includes a noving tine including a head
seek operation tinme and a disk rotation wait 'tineg,
and a data witing tinme taken to actually wite data.
A data transfer rate is obtained by dividing transfer
data by the data transfer tinme. [0036] |In the
description of this enbodi nent, although the data

, h d '
[ g 2guatat s, Mo, 2 Ta0eh Gt stordl g Ll e
optingali ndhs8ek n&'%ﬂﬂ; ac:.% Ad1 44 ggpan%éa@l $8epe

used. In addition, the e |nent scri bes case

whegeer-za 1bar €1meli skd apRasx usthHDE) Weﬁl_ta&.@ﬁlbedaﬂé 4 heata
recordi ng medium and an MsS-DOS conpatible FAT file
sy&tiihnigs tadeptekemsto e ubille systenjatishe Ai Hatsyst em
is not limted only to the M5-DOS conpatible FAT file
sy%%a&ﬁfesufasﬁyl%t%alwsbénﬁlwr& tappeiteabieta Py

l‘%ﬁ% %atghgr%%oé%nﬁsnanage data as files. [0037]

i's a ﬁﬁ?an1shOMAng a data
tggm@@155|on/receptlon system according to the
di ment As shown in Fig. 1, the data

transnrastd/ desafidtadn sYStRM lerdcoda@RhkgUAREhHYGIA the
host apparatus 4 such as a PC and an AV apparatus and

a degeordeogd apparatars t2shhes g reagreedor dengrdin urmda@m
in which data is to be witten, ,
such as a hard disk, other recording medium such as an
optical disc including a CD and a DVD may alsoc be used.
In addition, the embodiment describes a case where a hard
disk apparatus (HDD) is adopted as the recording medium
and an MS-DOS compatible FAT file system is adopted as
the file system, the file system is not limited only to
the MS-DOS clompatibie FAT file system, but any other
systems may be applicable so long as the systems manage
data as_files.
[0037]

Fig. 1 is a block diagram showing a data
transmission/reception system according to'the embodiment.
As shown in Fig. 1, the data transmission/reception
system 1 is configured by a host apparatus 4 such as a PC
and an AV apparatus and a recording apparatusLZ having a
recording medium 20 in which data is to be written,

respectively interconnected by an interface 3 such as

Integrated Drive Electronics (IDE), Small Computer System

11




respectively interconnected by an interface 3 such as
Integrated Drive Electronics (IDE), Small Conputer
System 11 Interface (SCSI), Fibre Channel (FC) and

Uni versal Serial Bus (USB). [00381 As shown in Fig.

1, the recording apparatus 2 has: a head unit 21; a
head drive unit 22; a recording nmedium drive unit 23;
a servo control unit 24; a read/wite channel unit

25; a buffer menory 26; a control unit 28; a

ca i on Wpkt, (GRU). 29, 30 5 an n .
TSR S T SpaalE PR B AT efPet i
daggs i (ugshe recording medium 20 and reads the witten
data. The head drive unit 22 drives the head unit 21
whBXo38dcessi ng the recordi ng nmedium 20. The recordi ng
medi um drive unit 23 drives the recordi ng nedi um 20

in a pAedeherni edrid decthenretordipredeberained? has: a
ratatjon speed. The servo control unit 24 controls

t AR FG G Fve a2 STdNE PREt ToC 6 FEFGTAREY IR e
unj.t. .23 e, tead/wite channel ni.t, 25 executes a
T Ba P ez by cBUBERE il Hhar 2. TR BETI:
MeimRhe26uh$t {95, (LMRGERL hinbLf TS ngcofaldyr Jhe 28; a
control unit 28 controls the read/wite channel unit
2xaltheacabsubaid otrumi £9f CPWedyanf @r BRd an interface
predet erm ned cal cul ati ons and sets necessary conmmands
agnpapanenet s3to tThe beadoumntdblwnimes @4ta in the
read/wite wunjt 25 and the_ like to operate these

urfifCSTAFRE Heory 20367 Fs 78Ry Yt *Editcaratifbhs ame tred
llé@ivgyuﬁbg £§%éé§%es the head unit 21 when accessing the

recording medium 20. The recording medium drive unit 23
drives the recording medium 20 in a predetermined

direction at a predetermiﬁed rotation speed. The servo
control unit 24 controls the head drive unit 22 and the
recording medium drive unit 23, The read/write channel

unit 25 executes a predetermined process for supplied

data. The buffer memory 26 is for temporarily buffering

data. The control unit 28 controls the read/write

channel unit 25. The calculation unit (CPU) 29 performs
:predetermined calculations and sets necessary commands
and parameters to the servo control unit 24, read/write
unit 25 and the like to operate these units. The memory
30 is used for calculations and the like by the CPU 29.
The interface confrol unit 31 is for |
transmission/reception of data, cont;ol'information and

the like to/from the host apparatus 4.

1z



The interface control unit 31 is for

transm ssion/reception of data, control information
and the like to/fromthe host apparatus 4. 12 ,
[0039] The recording nedium 20 is nmanaged by a File
Al'l ocation Table (FAT) file systemto be descri bed
later, and is constituted of a disk recordi ng nmedi um
such as a hard disk (HD) having user data areas
(hereinafter called user areas UA) each assigned an
adg?@§§ (hereinafter called a physical address) per
at eas% a predeterm ned data size (cluster). [0040]

A nonvolad ire@os@lhg Bddtien MMLYnAdad@y Wit kenebe
provided to constitute a hybrid recordi ng appar at us

cohl bota tvielny Tebilag(TAR ritider diysgemnedts b Aesardbelelater,
nonvol atile solid state nenory 27 as a data recording
ar@d TFheopshvbnbed | ef soldigksrarerdmmedipmnaycheas a

used  as, a cache for tenporarily storing data_supplied
f g H’E‘S?‘thEP) apParft B F gﬁtﬁo?r%‘i‘%rﬁﬁﬁeﬁPBﬁFﬁﬁs‘:ﬂﬂo‘—e‘j
b I p i_vatjo e .at |

sl 1 sl VERCESA S AghaTthfoadd BRI 6

f I@mémraowg@ééh ddvermsy sbicke (Registepeddetermined
Trademar k) , npact Fl ash Regi stered Trademark), SD
Catat o Regestelesitelr)adenar k), and etc.) adopting a FAT
system and has data areas assigned a series of

addiddddes (hereinafter called nenmory addresses) per a

redeterm ned data siz age) . -
.p %.nonvolatile sol%d(gtgt% memory 27 may further be

provided to constitute a hybrid recording apparatus
~collectively using the recording medium 20 and the
nonvolatile solid state memory 27 as a data recording
_area. The nonvolatile solid state memory 27 may be used
as a cache for temporarily storing data supplied from the
host apparatus 4 or for storing programs to be used for
apparatus activation. The nonvolatile scolid state memory
27 is, for example, an NAND type flash memory card
(Memory Stick (Registered Trademark), Compact Flash
{Registered Trademark), SD Card (Registered Trademark),
and etc.,) adopting a FAT systém, and has data areas
assigned a seriés of addresses (hereinafter called memory
‘addresses) per a predetermined data size (page).
[0041]
If the recording medium 20 is a magnetic recording
‘medium such as HD, the head unit 21 is constituted of a

,‘magnetic head having a magnetosensitive element for
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[0041] If the recording nedium 20 is a magnetic
recordi ng nedi um such as HD, the head unit 21 is
constituted of a nagnetic head having a

magnet osensitive el enment for 13 detecting a nmagnetic
field signal fromthe recording nedium 20 by
utilizing so-called magnetoresistive effects of
changi ng a resistance value in accordance with an
intensity and direction of an external magnetic field.

[%%ctmgageﬁ%r?éﬂlvce Ay 22 ﬁé’ftf]%l %Qeré’&?fc@itrlé)n

of the t 21 un er co tro € Servo

CUEd i Hoi byZﬂtllJ[ﬁ%:%]soIBﬁl!’.@&Qﬁéijrf&o‘i‘@ghél{rixﬁ@@ﬂﬂcts
unit 23 controls to rotate the recordi ng nedi um 20 at

a @ edenhginy nedresicttanicen vapee dinrmerordante okitly drhe
servo control unit 24. [0044] The servo control unit
24%@@#5Vsa@%eilr@@drl@mngf pedexraly magneEi@afiedd.

g® o rotate the recording nmedium20 in a
&€édr mi ned direction at the predeterm ned rotation

speed, Tﬁ%dh&é?&]tc{xgl_v% hpx?Lah@?dcé%ﬂ]&x{olszl:h ag%gﬂlc;rpé)f the

-access the recordi ng ned um pre erm ne

Periall 0Rit [D04RlderThenkead/ ¥y i i GRaRBekonftdl 2it 24.
encodes (nodul ates) supplied data for a data wite

od@dBion to convert the data into a digital bit
train suitable for the

The recording medium control unit 23 controls to
rotate the recording medium 20 at a predetermined
rotation speed under control by the servo control unit 24.
[0044]

The servo control unit 24 controls the recording

. medium drive unit 23 in order to rotate the recording
medium 20 in a predetermined direction at the
predetermined rotation speed, and controls the head unit
21 in order to access the recording medium 20 at a
predetermined position.

[0045]

The read/write channel unit 25 encodes (modulates)
supplied data for a data write operation to convert the
data into a digital bit train suitable for the
characteristics of a recording/reproducing system, and
supplies the converted data to the head unit 21. The
read/write channel unit 25 also removes high frequency

noises from a reproduction signal supplied from the head

unit 21 for .a data read operation and thereafter,

14




characteristics of a recording/reproduci ng system and
supplies the converted data to the head unit 21. The
read/wite channel unit 25 al so renoves hi gh frequency
noi ses froma reproduction signal supplied fromthe
head wunit 21 for a data read operation and
thereafter, 14 digitalizes the reproduction signal at
an anal og-digital converter (ADC), and perfornms a
predet erm ned process by wusing a maxi mum | ikelihood

o B0, O RN UL LRS L iord Q5 oheT) & "ol PleeRH: e

naer contr e control —uni

bUubbRbe r tB¥MIYCEO LRANL A d b QUEE@&&Q&E@@S};%BESQS by

fromthe host apparatus 4, at the tine o

W ingimg,a meadsusal fkehistbod decedehgr id f1es ot 0ike to
data is buffered, and supplies the read data to the

r eaetdq aleplodnhatiomi t 25. Under control by the
control unit 28, the buffer nenory 26 tenporarily

buf Y14 dat a supplied fromthe read/wite channe

unit 2 t. the ti of_.data readin reads . data..when
‘a prede néd?er]ﬁ Red-arount GF° &gtngrlog lﬂ)lg%if efggd%hgnéuffer
SURRhA 8BS 2N chS8fa falA G fhe § Aphanau Vife e
interﬁgie coﬁt?olaunﬁ? 31. The %ﬁ%fer né%%#?rég F@b
ussshadaatust eppat atid \ ibef ber Hega dadt 2 iy, Prewast ddf® when
performance frombeing | owered by a difference

bet wemdettpanshed Jrated, off datdat s bueddimegl, wentli sgpplies

.[00471 The control unit 28 has functions of access
'or?ﬁﬁ read data to the read/write channel unit 25. Under

control by fhe control unit 28, the buffer memory 26
temporarily buffers data supplied from the read/write
channel unit 26, at the time of data reading, reads data
when a predetermined amount of data is buffered, and
supplies the read data to the host apparatus 4 via the
interface control unit 31. The buffer memory 26 is used
for temporarily buffering data to prevent the performance
from being lowered by a difference between transfer rates,
for data reading/writing.

[0047]

The control unit 28 has functions of access order
deciding means and timing deciding means. The control
unit 28 manages data transmission/reception between the
buffer memory 26 and read/write channel unit 25 by the
FAT file system to be described later, and executes a
process regarding‘a data format. When this process is

executed, the control unit 28 also executes a process

15




deci di ng means and ti m ng deci di ng nmeans. The control
unit 28 manages data transm ssion/reception between
the buffer nmenory 26 and read/wite channel unit 25
by the FAT file systemto be described later, and
executes a process regarding a data format. Wen this
process is executed, the control unit 28 al so
executes a process 15 regarding error detection and
error correction by using error correction codes. The

COPLLAL 0] (28,230 EXSOULES B RE 0555 QL ASHL 9L

C Fmnes

Wb 8o O SiSifrelh 1 WhI &Mws datge %BHEEb@durff@@st E_@tsBOSt
apparatus 4 into the recording nedium 20 and t

noawetwidd @ pebtdssStat e sHEMAYg2E. lo«ﬁ:QﬂﬂSbeEhGrhﬁﬁxﬁber
apparatus 4 has an interface control unit 40 for data
tr ¥ siich Aeteprings rtdleawinibet ordére off eedtdnagdata
apparatus 2 via the interface 3, a CPU 42 for

ex QRR%%ﬁf grBWeH%?éﬁ?ﬁquﬁ?PéaﬁéﬁPaﬁl%ﬁFﬁnﬁ9€e§§caﬁﬂl%9

e used for, _calcul ati nd the i by
Rt 2 Iy e e RSP0 BB ety mefy €7 o
apghpggtlon apparatus such as a video canera, a
digital" canmera and a nusic player for efficiently

execut iThg Aostesnpiat@isr @phagugh NON N IOGRSS cbitrol unit
positively utilizing the advantages of the recording
apffarfarusiaza {0049d ssToe /EPUARL ol weds igacho debe
.stored in a boot area, _a FAT area and a director
aﬁ%%FQQ§1PHeaﬁ¥@Eﬁ%PS4f Viigethe interface 3, a CPU 4Z for

executing a predetermined calculation process and a
Imemory 41 to be used for calculations and the like by the
CPU 42. The host apparatus 4 is, for example, an
application apparatus such as a videb camera, a digital
‘camera and a music player for efficiently executing a
recording/reproducing process by positively utilizing the
advantages of the recording apparatus 2.
[0049]
The CPU 42 uploads each data stored in a boot area,
a FAT area and a directory area to the memory 41, the
data being management data stored in a system area of'the
recording medium 20, and transmits various commands
obtained.through parameter settings on the basis of the
upleoaded data, to the recording apparatus 4.
~f0050]
Next, a data management method of the embodiment

will be described. Data to be recorded in the recording

16




dat a bei ng managenent data stored in a system area of
the recording nedium 20, and transmts various
commands obt ai ned through paraneter settings on the
“basis of the uploaded data, to the recording
apparatus 4. [0050] Next, a data managenent nethod of
the enbodiment w Il be described. Data to be recorded
in the recording 16 nmedium 20 i s nanaged in different
address spaces by the host apparatus 4 and the '
recordi n pparatus 2,. r ctivel Fig. 21is

o S SO R aEh AT B OB o aRapRsBy the
sp vigﬁgg 0 t s at u Q051] The
m ﬁ(lg%m% uni t tg:‘é gnaérg@rtg%grrﬁgag?&t??%pafteac%l%d?ﬁg
appaspdatsivalys cald ed a sSectibgisiadh oy iaRg1.8ASsZ&e
of 512 bytes. The recordi ng apparatus 2 nmanages the

r e¢lo¥eh isr @a efldtéws raworadiviigwrgdiuem 2heohotsheabparstus
of a sector wunit by using three itens: a physica
address, a physical sector nunber and a | ogica
_seféégi]nunber. The physical address is constituted of
threeitens: a surface nunber, a track nunmber and a

SeCtorI@%”R@ﬁhmEQQHﬂgy?H§@Etéeféggrdi %rﬁbé recording

sequential I'y numbere roman outer Ircunferentia
argipdr@tas pnnercLileeunf eeenbtahsad188; Ohvihhea size of

recordi ng medi um 20. The | ogi cal sector nunber is an
addredytassi ghier taxcarddebeepprratsectmanagbketh® dmsord
witten/read, by a reallocation process.
area of the recording medium 20 on the basis of a sector
unit by using three items: a physical address, a physical
‘sector number and a logical sector number. The physical
address is coﬁstitﬁted of three items: a surface number,
a track number and a sector number. The physical sector
number is sequentially numbered from an ocuter
circumferential area to an inner circumferential area of
the recording medium 20. The logical sector number is an
address assigned_to a defective sector unable to be
written/read, by a reallocation process.
f0052]
The host apparatus 4 accesses the recording medium
20 by using not the logical sector number but a logical
block address (LBA). The file system for managing files
"uses one cluster constituted of a plurality of (N)
sectors as the minimum unit of reading/writing. In the

following description, it is assumed that N = 16 and one

cluster is 8 Kbytes. Therefore, the cluster number is
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[ 00521 The host apparatus 4 accesses the recording
medi um 20 by using not the |ogical sector nunber but
a logical block address (LBA). The file system for
managi ng files uses one cluster constituted of a
plurality of (N) sectors as the mninmumunit of
reading/witing. In the follow ng description, it is
assunmed that N = 16 and one cluster is 8 Kbytes.
Therefore, the cluster nunber is 17 obtai ned by sinply

di v ding 4-BA %xmggy 8 5%1111&;' 3: F\ éﬁ@bod' ment, an

access size’ or" AV data. In the

f of b ng, thls S|ze is called a super cluster. One

super cluster is constituted of a plurality of

cl ust erms (ansi Bineg@ImdnAd,t iapl @cebsa sTddisteiske | n the

present invention, a super cluster is set to have

S|Rﬁ@ﬁyﬁuyaaéwefsr(E@8kﬁbyteiﬁ tha EmkﬁQﬂmﬁgofthasssmﬁﬂ is

-cluster is one sixteenth of the cluster nunber,

a Hehlsded ﬁHPeFeﬁ%‘é%%ﬁﬁ at PBR FFPRT t B9 tedt lénéonﬂwgwted
Iet The record _area

e B BTG uns o0 15 Py (BBt RS APOS B8Rt &

SYSihAFeah ea Eﬁrtﬁgepfe%%gEdhﬂgen@PMr A Uiy @lﬁé@éf@s

area SA and a user area UA, and only the system area

Sheandot heveseixeéan dUAsaees assgnas, tds0 .t henLBAShac et

viewed fromthe host apparatus 4 as shown in Fig. 2.
a super cluster is one sixteenth of the cluster number,
i.e., a hexadecimal representation with the last one
digit being deleted.

[0054]

The record area of the recording medium 20 is
divided into three areas: a system area for the recording
apparatus 2, a system area SA and a user area UA, and
only the system area SA and the user area UA are assigned
to the LBA space viewed from the host apparatus 4 as
shown in Fig. 2.

{0055]

The syStem area for the recording apparatus 2 is an
area that the host apparatus 4 cannot access directly,
and is an area used in a predetermined mode, in thié case,
AV mode.

[0056]
The system area SA has an area where a master boot

record (MBR) is recorded, an area where an initial

program loader (IPL) which is a program necessary for a
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[00551 The systemarea for the recording apparatus 2
is an area that the host apparatus 4 cannot access
directly, and is an area used in a predetermn ned
node, in this case, AV node. [0056] The system area
SA has an area where a master boot record (MBR) is
recorded, an area where an initial program | oader
(I'PL) which is a program necessary for a 18 system
boot, i.e., activation, is recorded and an area mhere
FAT Ié%nl Corded 'The f%étlo% sect ol %dqgn an area

T e d i omtt fie’ HES apparétug 13 ?n

bop%éﬁé T Gedescantd Patl MBRN:i LDl & AR HaGohdeda of
(0057] Directory itens for managing file information

antl asfGiiddledd@ramatite Wdsitt @pphBathe 4/S€m aheahUbootdtrp
FAT file system before FAT 32, a root directory
beteotrgedntdo a phetsysirernadieaaA. ré&aaddadirectory item
.stores a file name, an extension, an attribute, a

| at¥&t7lupdate time, a start cluster number, a file

size and th i ke, of ch directo 0058
The FAPIELE 5%%%%%%“ Retr Bese kind blé‘cf")r‘?ﬁgl Roind
fidasMstenyi §r@ $id tece%y%e%@dﬁﬁ;eda&\é i eXEErMAT
storage of a host apparatus such as a personal

canp ey steRGerdhe rext gpnak s66F atirddtelrydpslofddd to

exanpl e, a hard
the system area SA. Each directory item stcres a file
name, an extension, an attribute, a latest update time, a
start cluster number, a file size and the like of each
directory (file}.
[0058]

The FAT file system will now be described. The FAT
file system is a file system adopted by an external
storage of a host apparatus such as a perscnal computer
(PC). The external storage includes, for example, a hard
disk drive (HDD} and media using a nonvolatile solid
state memory as a recording medium (Memory Stick
(registered trademark) manufactured by Sony Corporation,
SmartMedia (registered trademark) manufactured by Toshiba

Corporation, CompactFlash (registered trademark)
manufactured by SanDisk, Inc., multimedia card and the
like). ‘
[0059]
The FAT file system is constituted of: a FAT

.recording link information indicating that each file is
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di sk drive (HDD) and nmedia using a nonvolatile solid
state nenory as a recording nmedium (Menory Stick

Aregi stered tradenmark) manufactured by Sony
Corporation, SmartMedia (registered trademarKk)

manuf actured by Toshi ba Corporation; ConpactFl ash
(registered trademark) manufactured by SanDi sk, Inc.,
multinmedia card and the 1like). [00591 The FAT file
systemis constituted of: a FAT recording link

ISR o, LAeebhon Lt en6h Lule ke g docaredgt,

d'&fféé%é&y e gh?éﬁﬁ q %'hg QEEfi%ﬁge a%@d os&flon

position in t I'rector where- t e exi st
file systamectbirgh ﬂlﬁéhﬁﬂa:fhef ifi @8 B¥issd g AFAL1ESsysten
called a FAT file system [00601 As shown in Fig. 2,
t hehsyts tremeageea £She Osy StsOmighFATFAY eanldleal @i FRTt B le
item A for the root directory are provided on the
re%Xﬁ?ﬂ“hg medi um 20 in a dedi cated manner. The host
F us 4 receives this information necessary for
[ Xccess from the recordi ng apparatus 2 via a PC

interfagce I ut r S t ;
Integrgt%egilégﬁv!éngﬁectr%nltﬁ(\é %?Ek%ﬁl%?f@E%%3g§gE%Qorlng
Urnerssdl a 8ekéatoBd s tebSR) foft €nd  ratd GQBEESES are
recordlng/reprodu0|ng in accordance with the received

i rifvigiedonn the recording medium 20 in a dedicated manner.

The host apparatus 4 receives this information necessary
for file access from the recording apparatus 2 via a PC
interface (Small Computer Systeﬁ Interface (SCSI),
Integrated Drive Electronics (IDE), IEEE 13%4, Universal
‘Serial Bus (USB), etc.), and controls
fecording/reproducing in accordance with the received
information.
[0061]

For example, in a case where a file is to be written
in the recording medium 20, the file is divided in a
cluster size, and each divided data is. written in the
recording medium. The address of a cluster in which the
first data is written is used as a start cluster address
and written in the directory item A, and address
information of each cluster in which other data is
written is written in FAT. Therefore, in a case where a
desired file is to be read, the directory item is

_referenced to find the start address of the file, and a
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[00611 For exanple, in a case where a file is to be
witten in the recording nmedium 20, the file is
divided in a cluster size, and each divided data
is.witten in the recording nedium The address of a
cluster in which the first data is witten is used as
a start cluster address and witten in the directory
itemA, and address information of each cluster in
whi ch other data is mwitten is witten in FAT.

Therefore ere a esjred flle S

T ieh S ngi B SRS IS 8o £RRL [EEl el hBnt fa i can
stigd tr AGdE S 5L Of i fddLr.ang %&me{gr eskanding cFﬁB
is read, so that each witten ata can” be read in th

Wra 1 1Qr der comyl &eatpldng thachileaghilaica read.file is
conpleted and the file can be read. [00621 |In a case

wWhEtEs2dn arbitrary file is to be deleted, FAT itens
corresponding to used clusters are deleted (to _change
to enpth} &l G3terdery é%i’v|aﬁ§lltﬁ@r30vrﬁ1t]teerf‘rsdﬁf’abﬁsd‘?lteted

Q0631 As sh t
| g ARER e SRR il £ AT Tt f?ﬁesofarfehg%‘fed (to
ar&engg LpdLpat ofdclmst%/é@ byeéxdﬁ'f% L @Ren data as it
t F nti .

info i on. exanpl e |cat|on i nformation
“"QQRQ0h" indicates that the corresponding cluster is
in an "enpty" state, identification infornmation
"0@@2ZR1t o FFF6h" i ndi cates

As shown in Fig. 3, predetermined information such
as empty information of the data area is indicated in FAT
by identificetion information. For example,

identification information "0000h" indicates that the
corresponding cluster is in an "empty" state,
identification information "0002h to FFF6h" indicates'
that the corresponding cluster is in an "already
assigned" state, identification information "FFF7h"
indicates that the corresponding cluster is a "defect
cluster”, and identification numbers "FFF8h to FFFFh"

. indicate that the corresponding cluster is a file end
(EQF: End Of File) in an "already assigned" state.
10064]

The data area is constituted of a directory area for
managing file information and a data recording area in
which actual data is written. BAs shown in Fig. 4, the
directory area is constituted of information on a file

name, an extension, an attribute; ‘a reserved area (RES),
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that the corresponding cluster is in an "already

assi gned" state, identification information "FFF7h"

i ndicates that the corresponding cluster is a "defect
cluster”, and identification nunbers "FFF8h to FFFFh"
.indicate that the corresponding cluster is a file end
(ECF: End O File) in an "al ready assigned" state.

[ 00641 The data area is constituted of a directory
area for managing file information and a data

recordin rea in _whic tual data,is itten, As
eI Re A FEro Bl o BTRa TR nseitteba o
i nfQrdmt | ‘ fi , e i1,

art e o edePed) o aiey TS TR i e, a

I ecod b datve ]l yaot 0fadistdretelr st &5ch neinkgr, (addr ess)
and a file size (file length) respectively of each

di fexddry (each file). [0065] Next, a data wite

met hod of the enbodinent will be described. First, a
recor d Me#a Bf dehe Welder aengosedl e Zyhpdipeps will be
descri hed. Sﬁer 1g':l usters for data itin% ar.e di
di Sp5dedeFr onf thE 1 dp 16 FRe 2SR rChrdE GR-RFERBEme ™
| eaying 12py GOBELILECOBLERD LiiG (a0 AT AGLOr v, AL B3
and the ['tke. Tops of super clusters are therefore
disRogedpogeneradh il t3p 8gughe Piddh a%aV UBWRILRLONG
a circunferential direction. The reason for this is
asleavdlnigoasy $prcecaxceHlbbngatite stoats ddirecdedyi atern sand
plurality of zones, e.g., 10 to 20 zones, and zone bit

the like. Tops of super clusters are therefore disposed
generally at an equal pitch as viewed along a

circumferential direction. The reason for this is as

follows. In recent HDD, a disk is divided into a

plurality of zones, e.g., 10 to 20 zones, and zcne bit
recording is generally performed using the same writing

frequency and recording/reproducing parameters

(coefficients of a waveform equalizing filter and the
like) in each zone. Therefore, the numbers of sectors
contained in an inner circumferential side track and an
outer circumferential side track of the recording-medium
are different. One example, Hitachi 4GB Micro Drive 3K-4,
Hard Disk Drive Specifications is shown in Fig. 5. It is
to be noted that if the number of sectors per one super
cluster and the number of sectors per one track have a
large greatest common divisor, tops of supér clusters are
disposed unevenly as viewed along fhe circumferential

direction.
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recording is generally performed using the sane
witing frequency and recordi ng/reproducing
paranmeters (coefficients of a waveform equalizing
filter and the 1like) in each zone. Therefore, the
nunbers of sectors contained in an inner
circunferential side track and an outer
circunferential side track of the recordi ng nmedi um
are different. One exanple, Hitachi 4GB Mcro Drive.
3K- 4 Hard Di sk Drive Specifications is shown in Fig.
S[QQ56] to be noted that if the nunber of sectors

Per ONInSYREL oldileheandy LI Qe ALaparlors et

one track have a large’'greatest co I'visor, tops
ofs1$Ret1 65 HEE L1 MR eddi SPOELY rieenkY asrvhewed vided
along the circunferential direction. 22 00661 1In

t Hintceatreds nents dlheral eegr df nepnEdilurrbayi egcls upsring
clusters disposed in this manner is further divided

i ieoeapddy bke SagleucaPerytpf pairdi & préasa@a%%ﬁwl ﬁé

generally the sane capacity. Fi ows_an_ exa
fareﬁ‘lse5§vh%‘i‘/|trﬂf fﬁ@bﬁﬁnﬁéraﬁ‘?agroéas of '¥WnC %er?c Grea
each Le n I apagy

-|%%ac§or 3n%%ye§%¥ﬁgamg 59%0n I nu ég?tga£§ G ratghxg

WhAER af 4888 bor i8R NS COPRSs Aty r&w bow@a@htm calher
circunferential side of the recordlng medium It is

asguEEHetbads the rowetrakovapaciiiey cofretrheireaofaiangial
~medium 20 is 4 GB, each area has a capacity of 1 GB,
asideeat Ethéadomaion meabwooh ito 1EFRFFPRed afhady dheED

has LBA of 200000h to
total capacity of the recording medlum 20 is 4 GRB, each

area has a capacity of 1 GB, an area El has LBA of
ObOOOOh to 1FFFFFh, an area E2 has LBA of 200000h to
3FFFFFh, an area E3 has LBA of 400000h to S5FFFFFh, and
area E4 has LBA of 600000h to 7FFFFFh.

[0067]

Fig. 7 illustrates an example in which the recording
apparatus 2 is used as an apparatus of a usual FAT file
system in a PC environment. If PC is used as a host
apparatus 4, the contents of FAT information and
directory information are read from the system area of a
recording apparatus 2 and developed in a memoxry 41 which
a CPU 42 of the host apparatus 4 can access directly.
The host apparatus 4 performs maintenance of the
directory information and FAT developed in the memory,
and at the same time reflects the maintenance contents

upon the system area and directory area of the recording
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3FFFFFh, an area E3 has LBA of 400000h to 5FFFFFh, and
area E4 has LBA of 600000h to 7FFFFFh. [00671 Fig. 7
illustrates an exanple in which the recording
apparatus 2 is used as an apparatus of a usual FAT
file systemin a PCenvironment. If PCis used as a
host apparatus 4, the contents of FAT information and
directory information are read fromthe system area of
a recording apparatus 2 and devel oped in a nenory 41

which a CPU 42 of the host aggaratus 4 can access
diFEERyUs The $58t HFFalrdeuBoat )RR Sl BERTEHCE of

th irectory.informati.on and FAT dev ed in the
neaﬁ%lre%?s %am%c%lfees éaar%‘itei %%rrle% eoﬁns%%lgg' mai nt enance
cofges upon the system area and directory area of
"the recording 23 apparatus 2, each tine the host

appar atdsrdi genes afes embdaifners Of tMdipkkeesna fhventiom,
its own duty. [00681 According to the enbodi nent of

t e prdsentoief/mntionly bAeotherddtn efrtacefvelsy use

the data area of the recording}apparatus 2, search

f GieCRTARRS r WRATAN Saea >SPERDL JOTTIUSEEPT JaftP Y FIFPS
de(cgliggﬂgfégg%rdgra%dteg: %‘H?t ggc' snlogn trc:)L %ggéggséntrucﬁtﬁéi

app: _ bu he~storage : recor
apRAr bUshe tdkd R a¢888s 2SsHROWL RoFtfe Storadl Side,

arrangenent allows the systemto be configured
efdecelr@nhd Yapdd@689%k 2 in this case, as shown in Fig. 8.
This arrangement allows the system to be configured
efficientl&.
[0069]

Fig. 8 illustrates an example in which a directéry
decision right is entrusted to the host apparatus 4 and
the FAT decision right is entrusted to the recording
apparatus 2. Therefore, the recording apparatus 2 itself
decides a usable empty area (empty cluster) in the data
érea and a FAT chain, which is link information between
clusters constituting one file. The host apparatusi4
designates only the start point, which is a top cluster
number, of the FAT chain, and the\fOIlowing empty
clusters are designated by the recording apparatus 2
itself.

[0070]

With reference to the time chart shown in Fig. 92, a

data write process of the data transmission/reception

system 1 will be described. The data
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Fig. 8 illustrates an exanple in which a directory
decision right is entrusted to the host apparatus 4
and the FAT decision right is entrusted to the
recording apparatus 2. Therefore, the recording
apparatus 2 itself decides a usable enpty area (enpty
cluster) in the data area and a FAT chain, which is
link information between «clusters constituting one
file. The host apparatus 4 designates only the start
poj nt I, a top cluster _nunpber, of t

g FAT
ch‘é]faHlS“H‘r?&lf’ﬂér?%?l?%’ﬁrhﬁyéﬁﬁ?‘y %‘F‘i%‘iserasq Gy ile physical
t%@; th Sud &Y d('h%?ﬁ%? 14 ed %Sﬁlag

t e frnme ¢

erence to art shown 1n Fig.
,séhed%@ﬁﬁgmﬁéﬁﬁbiwwﬂ§$ﬂ§ af st Be gAdsfer rate area, which
transm ssi on/reception system1 will be descri bed.
Thies datrecd4dinqnssdissi dnheeceptoanfeysitdal lsadeptsndas
a file physical |layout nmethod a nmethod (hereinafter
cafdsdd tyaneder @t@dmerangwheehoua usiangraispopedium
transfer .rate_area,. whic is a recordi.ng medi umin er

ol P GERENES T STHE L Shdoa T CSTiTATGy Pt SiTeg?
%%Qah%e@ E& ol &%S'EEQ gl ot o G 1 Q’% ?@ Aat a

in co ination, 1n order uara
SfBth%%EeSSJ@kaféaﬁ%l L4 éﬁea{isﬁzﬂmda%@tlzﬁ sgapence -of
area El -> area E2 -> area E3 -> area E4 --- > area

EXQrea>Ear en dr2a- 42areardEa EY ietséo tdhealeorbhokolnubit
28, as the basic sequence for perform ng the head
s@Pedabi hige et ot . seiieheedfen per farmingnthehkeezdnt r ol

scheduling method. While data is written, the control
unit 28 accesses areas by sequentially repeating the
basic sequence. It is assumed that when data is written
in an empty cluster of area E2 and then data 1s written
in an empty cluster in area El in accordance with the
basic sequence, the control unit 28 executes a process'of
temporarily storing file informatien on the data written
in clusters in accordance with the basic sequence. It is
alsc assumed that directory information is developed,
that is, written in the memory 41 of the host apparatus 4
and FAT information is written in the memory 30 of the
recording apparétus 2.
[0071]

The present invention prevents a data transfer rate
from being lowered, by updating FAT informatioﬁ at each
basic seqﬁence of the head scheduling method and properly

setting an update timing of file information such as FAT
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unit 28 accesses areas by sequentially repeating the
basi ¢ sequence. It is assuned that when data is
witten in an enpty cluster of area E2 and then data
is witten in an enpty cluster in area El in
accordance with the basic sequence, the control unit
28 executes a process of tenporarily storing file
information on the data witten in clusters in
accordance with the basic sequence. It is also

d that di t I nf ti i,s . d I d, that

[ SIBRPTETEIPI T the ReRBFYTL Of tt HEORGEE apffardtts 4
et Aehdry a1 oF |

Coeara e ppararae b oHEE R AFa B alearran”

pr e¥eRs st aadahe £iansiefomaitd onf keM-Oein | owar edisby
updati ng FAT information at each basic sequence of

t hembeditheathedulfihg tmfdochtand ppdpeihy wedd tisng data

- update timng of file informati on such as FAT 25

i NPB?FRE Tl PROCESs ob% AHAFUest whptdadd by WwHé 1np| or the
informati on i s perfornmed when the data wite area.:
ConRT sk 8 B0 LRI i EGRARL Lo TR SRie) 110 -
t hi £mhodi i) e intar ;0 (o wor k as
a %@ﬁa prgﬁgg?%%ﬁf%%&%%§? %%dggégu?%%ﬂ%ﬁgh gta

W i £ A tQlont, N81 r @84 rAri@E cBhaf oh N DL aSEYUENEL2d S
conpleted (Fig. 10). The file information to be
upfialte drdqeckeugesod Aln fdrnfaativat Bod, tige rieiddear y
information such as a file size, file recovery |og

i nfR i on and the |ike. [0072]

The host apparatus 4 issues a command (SC = 1) not

' accompanying a write process, to the recording apparatus
(Fig. 11) (Step ST1l). The recording apparatus 2 seaxches
an empty cluster from clusters in the area El, by using
the FAT information written in the memory 30 (Step STZ2),
generates a predetermined command by using the searched
empty cluster number and a record start cluster number
(Fig. 12}, and notifies the generated command to the host
apparatus 4 (Step ST3). The record start cluster number
becomes a file start cluster number.
[0073]

| A command shown in Fig. 11 is a Rec command. If

_ "SC" is "1, the recording apparatus 4 searches an empty
cluster without performing a write process for actual

'dafa, whereas if "SC" is "0", the recording apparatus
searches an empty cluster, writes data in the searched

enmpty cluster, returns a top number of the record start
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The host apparatus 4 issues a conmmand (SC = 1) not
acconpanying a wite process, to the recording
apparatus (Fig. 11) (Step ST11l). The recording
apparatus 2 searches an enpty cluster fromclusters
in the area El, by using the FAT information witten
in the nenory 30 (Step ST2), generates a
predet erm ned command by using the searched enpty
cluster nunber and a record start cluster nunber

(F| &2 d notifies the nerat ed comma Q0 the
hos aﬁ%aﬁmgus i (%ié%ugﬁhv%i?ﬁé Fetor tar%%cluster

nugaﬁglea%aorr@éaecﬂéé ea§te@rrpttgc LYSEeL, %mﬁrthe[ QQZ@] zoree

commend shown in Fig. Rec conmmand
"1fn 4\ gieaqr di mgoapRaEyEAt uﬁeaﬁsseaaehaﬁw danmt ys the
cluster without performng a wite process for actua
datast whersgas, i &nd SO" il "EOF"t heanecongilngaapperat sy .
,segrches,an.engty cluster, wites data in the searched
enpASRE] deféFacet thh uphegp cRuRbEESBINS IR PBEoFEta zone.
st€§&7 6 cluster nunber as a return value, and after
conpl eti on, searches an enpty cluster fromthe

next Z%%ommgﬂda&% d QY F éngﬁ,, %;%;sg,g%gfcwétwméﬁe

data is the last ¢ uster nmeans

UShifiltcGatiarkhit N6h re b&@@@ntbaﬂbgaéﬁs& thaeopunbes rof
di vi sions of one data zone. [00741 A conmand shown in

Figluskt2ri sumbst at us code which wites information
-reﬁﬁﬁﬁﬁntative of a record start cluster nunber.

In accordance with the record start cluster number
obtained at Step ST3, the host apparatus 4 generates
directory information on the file to be generated (Step
ST4). The host apparatus 4 issues a data write command
(SC = 0) to the recording apparatus 2 (Step ST5), and
transmits data corresponding to the first super cluster
of the file to the recording apparatus 2. If the file
size is large, the host apparatus divides the file into a
plurality of data of the super cluster size, and
transmits each data to the recording apparatus 2 to be
written in a plurality of clusters.

[0076] |

The'recording apparatus 2 writes the data
transmitted from the host apparatus 4 in an empty cluster
of the area El as the first super cluster. The recording
apparatus 2 writes first data transmittéd from the host

apparatus 4 in the cluster corresponding to the record
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[00751 1In accordance with the record start cluster
nunber obtained at Step ST3, the host apparatus 4
generates directory information on the file to be
generated (Step ST4). The host apparatus 4 issues a
data wite coomand (SC = 0) to t he recording
apparatus 2 (Step ST5), and transmts data
corresponding to the first super cluster of the file
to the recording apparatus 2. If the file sizeis

! aggg tt&%sfq:o%tain %r ?%Pa?c’n di; \{:I dgs th@hfl | e I rjatg%agatus 4

pluralrty o e super S8 8t &7 s e

trapsgids Rachcdataatoedt %J&%@gdhﬁge@%%@d&e% iR b&n
witten'in a plurality of clusters

r eepedi 1ty sappaBahus i vk idies btahecdaé@;eﬂd@,nsirﬂdt t ed
fromthe host apparatus 4 in an enpty cluster of the
ar eedBntaaliyewkites damperincithst eeardied reegorydichgster
apparatus 2 wites first data transmtted fromthe

~ hostteRpiiér at ukaghi ‘hlli‘%é?’llﬁ GeEeF EREVRRFOAN KPSt P
regﬁg(jé%ér t%rt cluster r. tra sn1%ted 1qQ the, host
R A A S ko v
cl gstLrdiRt8ACH, L8R elmﬁegordﬁﬂcem thudremiagi ¢

sequence, and sequentially wites data in the searched

englthaighStRe at&h efheTES)chebachet imEo 0 iRaSHE written
sequence is conpleted, the recording apparatus 2
updateesumld £0| e | tHeorowteirons bncidaref amentttied enezach
cluster. In this enbodi nent, _although the area where
t HehS NSEOFALBY BRF BN 120 rwichet Bhle information may be

written in the nonvolatile solid state memory 26.
[0077]

When there is no data to be written, the host
apparatus 4 transmits a stop command and requests for the
file information (Step ST7). In response to the
transmitted stop command, the recerding apparatus 2
terminates the data write process and transmits the file
information to the host apparatus 4'(Step ST8). The host
apparatus 4 updates the file information transmitted from
the recording epparatus 2) and transmits the updated file
information (FAT, direetory information) to the recording
apparatus 4 (Step ST9). The recording apparatus 4 writes
the file information transmitted from the host apparatus
2_in the area at a predetermined write position.

[0078]1
The data transmission/reception system 1 constructed.

as above is constituted of the recording apparatus 2 and
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I's assuned to be the outernost circunferential area of
the recording nedium 20, the file information may be
witten in the nonvolatile solid state nenory 26.
[00771 When there is no data to be witten, the host
apparatus 4 transmts a stop conmand and requests for
the file information (Step ST7). In response to the
transnitted stop conmand, the recording apparatus 2
terninates the data wite process and transnits t he

|nfornat|o to th host _a t us, 4 T8 .
Lh?ux§St aBBSF% 0e 4 up Fggn?ﬁg %? |on Qned

”Mﬂafc%%”o% éﬂ%sree%%%nga@&p%@él%d%ya@ﬁe host
transmts the updated fil ormati on

di smedrenysi Bhebagh i ghytdo@abhéng e@@rmenglk@p@ar atisteh in
(Step ST9). The recording apparatus 4 wites the file

i nfloy meciood inpaappatdted 2 ovhiheddios twidppagat aspe2f¢med
the area at a ﬁéedeternined wite position., [00781

Th® dkea™ergns Es*f%/hoééeat)%ﬁa%%t%rhaf EHRsEHIRTERFY

as, ahove is.copst ed _of the recordl p rat S
g Bre Bl A B a8og iR riiatsd 2R e TAT
r i nt oBdi

26%%?%2%%5@?%- ho@? St R E%%f%%‘sipdhﬁtﬁg

orwrtit@nbi k& &Scorddd@Nwiih tltl@aoar@@rs@q&gna@pﬁdsﬁtﬂtﬁe 2,
this data witing is performed in the node that the
hdstadapphedtling nrgdhodheaddrgedares thecifsilenimfopva tbded
-the recording apparatus 2 has the FAT decision right.
TIFE<PetéPEi AEC HPpEratt§SUpRET ob hpafdficgmed. It is

therefore possible to minimize a head seek process
frequently executed in the related art as a power
shutdown countermeasure process and to‘execute a data
protection process without rupturing the data transfer
rate by the scheduling method. The area in charge of the
end of the basic seguence is sef near to the area where
the file information is written.

[0079]

According to the embodiment of the present invention,
the ﬁaximum data loss, for example, when a power shutdown
‘or the like occurs during data writing, can be suppressed
to the data corresponding to_one basic sequence, several
seconds for video data, for example. It is possible to
avoid a loss of long time data, for exampie, that of 30

"minutes or 1 hour, to be caused if the.data protection
process is not executed. It is also possible to prevent

a data transfer rate from being lowered by'executing the
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witing in accordance with the basic sequence for the
head schedul i ng net hod, and updates the file
information each tine one basic sequence is

performed. It is therefore possible to mnimze a
head seek process frequently executed in the rel ated
art as a power shutdown counterneasure process and to
execute a data protection process w thout rupturing
the data transfer rate by the scheduling nmethod. The
ar ' r f_the _end of . the Si C,_sequence is
seffrd BT oR pLiSaE KR hF 23 RS FRIERER 1 one
Wiifene, [ 00791 According to the enbodi nent of the
present invention, the maxinumdata |oss, for

expmd @, when a power shutdown or the |ike occurs
during data witing, can be suppressed to the data
cor r esgowdihry, t acoredbasite $sbquenice]imgmtecdl thsepormnt
for video data, for exanple. It is possible to avoid

- a YOS GrY ofigeR |t dsese rhprexEhplieitirdt reguler

m ar, our 0.be caused_ if_ the data protection
orahEE B fafdole drbovER BE a e haciPe pEHE A
PreeMent,»i 21 43t &nd raif el kakentyomn hei; e!n@éﬁrgga@, the
executing the 29 data protection process each tine
dadex flosmantét €0 tHe PiesettUsheent{08Q] nakdliyhekfivenced.
according to the enbodi nent of the present invention,
evid®8ld a case where the initial regular |ayout of

data is destroyed by a data edition work after
Furthermére, &dccording to the embodiment of the

present invention, since the file system is managed by
the recording apparatus 2, the recording apparatus 2 can
execute an empty area (empty cluster) search process, a
file protection process aﬁd the like, a processing
capacity of the CPU 42 of the host appafatus 4 and a load
-of the memory 41 can be reduced, and cost for application
- development can be reduced.
f00821
| In the embodiment of the present invention, althqugh
data writing is performed while the scheduling method and
data protection process are executed, as for.the basic
- sequence, a frequency of the data protection process and
a write area of the file protection information are not
limited to the abovejdescribed embodiment, but it is
ocbvious that various modifications are possible without
departing from the main features of the present invention.

[0083]
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data witing and enpty areas have a fragnented state,
the performance of the present invention is hardly

i nfluenced. [0081] Furthernore, according to the
enbodi nrent of the present invention, since the file
systemis managed by the recording apparatus 2, the
recordi ng apparatus 2 can execute an enpty area
(enpty cluster) search process, a file protection
process and the |ike, a processing capacity of the
CPU 42 qf .the. h apparatus 4 and a.load__of th
nmenory Aﬁfhggﬁhbgﬁl? et uc‘“lesc‘ia:%lt &8d%c88Y Tor” 55{5{@@& f’gnthe
deyel.openky¢an hei fedGedy Ogég%rdj!rn% i SRDOdL R
of the present invention, although  data witing Is
pesfayameswhbl ehéde Sdrmadbledngos®d hegh ard ped@ibamed by a
protection process are executed, as for the basic
serelgdy actessgilehsioirageeddat @e preotepct ieonoptbceksiisc
and a wite area of the file protection infornation
arBGdoes FPnrddP¥R- t He 4B6vebees (de35ad PérlBdi AkHRcugh
kn%hé %,'s .?bViO%? t hat vari ous np ificatkons are ..
pos FPE & thotYs TR gar 5°RG £ Fo¥n THE TEYs TFRE PRS0
5 RERSCRE LAWY IV Ol nbAQS3] 90 Ald NOUGHLHDD 15 used
ascg sqe0|f|c_ex npl e of the storage device using a

r ot @ﬂ'recordlng medium simlar processes to those
descri bedsRboVe KamrkR rRebbar PR sA skiandany the art
~accessi bl e storage device, e.g., an optical_ disc such
ashed ZagipvD. M fiigatdpsse desimaitioss,; &PPhough

combinations and alterations may occur depending on
design requirements and other factors insofar as they are
within the scope of the appended claims cr the

" equivalents thereof.
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the FAT file systemis used, any other systens may

al so be used if the systens nanage data as a file.
[0084] It should be understood by those skilled in the
art that various nodifications, conbinations, sub-
conbi nations and alterations may occur dependi ng on
design requirenents and ot her factors insofar as they
are wthin the scope of the appended clains or the
equi val ents thereof. 31 What is clained is: 1. A

regeLding ARRALAL US, conprising: a recording medi um
having a data area with an address assigned to each

cluster rcodPhgdgbsd M ind ShgBisidd: i nterface unit
for connection to a host apparatus; witing neans for
witing datardupylhedt dor traviagda doisd appawatdsaxni a
said interface unit in the data area of said

r *GHESFg apEdINed e cesth cldetedeef i myategasmined size;
di vidi ng the dgta area of said recording nediuminto
‘a plur & £HEBFraredie oK RIUTRTEERR It PoR8Ftdat a

c Ly, sand when data is to be witten, deciding an
ordér of atcessing the plurality of divided areas from

sai d Wil kDG RedlSs £dd M-RYi A§Ca NG uRARSdf @fom said
deciding a timng when file informati on on witten
datesti sppardeusipdad edid Aintaecocsance Wnt Bhehea o coss
order decided by said access
of said recording medium; -
access order deciding means for dividing the data
area of said recording medium into a plurality of areas
each having an optional data capacity, and when data is
to be written, deciding an order of accessing the
plufality of divided areas from said writing means;
timing deciding means for deciding a timing when
file information on written data is to be updated, in
accordance with the access order decided by said access
order deciding means;
control means for controlling said writing means
when data supplied from the host apparatus via said
interface unit is to be written in the data area of said
recording medium, to access a plurality of divided areas
in accordance with the access order.decided by said
access order deciding means, to search an empty cluster
in ‘the accessed area, and to write data in the searched

empty cluster; and

file information updating means for updating the
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order deciding neans; control means for controlling
said witing neans when data supplied fromthe host
apparatus via said interface unit is to be witten in
the data area of said recording nedium to access a
plurality of divided areas in accordance with the
access order decided by said access order deciding
nmeans, to search an enpty cluster in the accessed
ar efi,lecand foemawiidre odad Brdadyt heisear ched enpiotoebuster ;
and file information updating neans for updating the
32 ¥ithe thaf bimas dacotedbryeadid iriming ndefsicdd np nmeans .
accordance with the timng decided by said timng
deci di ng neans. 2. The recordi ng apparatus according
to gl aipielrecdBRG BppSaitts £6Q0.HiRG FRAIUMhas a file
information area "where the file information is to be
wr i twhemeiand said file information updating neans
wites the file information on the already witten
dat a i nsgafdreqqreing nehvpr et i drf ldpetnfamathen t34feng
decided by sad tlming, deciding means, 3, The
recordrng apparat is°dtcordi iy Fs a|n15, Wher ei n:
wheg, 84 @8nea; ffodde 1Bh Uiidth %gOhe SV hdledo AT@RS £h e
which area data is witten in accordance with the
infcrmsisionopdetheledlirdady byr iSaieth detestn orader filbeildi ng

. means becones an area adjacent or near to said file
INEAFPE ety éﬁeare%E the timing decided by said timing

deciding means.

3. The recording apparatus according to claim 2,
wherein:

when an area of the plurality of divided areas in
which area data is written in accordance with the access
order decided by said access order deciding means becomes
an area adjacent or near to said file information area,

said timing deciding means decides the timing in such a

manner that the file information on the already written
data is updated after data is written in the area

adjacent or near to said file information area.

4. The recording apparatus according to any one of

claims 1 to 3, further comprising:
a nonvolatile storage medium having a data area

constituted of a plurality of areas each having a.
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said timng deciding neans decides the timng in such
a manner that the file information on the already
witten data is updated after data is witten in the
area adjacent or near to said file information area.
4. The recording apparatus according to any one of
clains 1 to 3, further conprising: a nonvolatile
storage nedium having a data area constituted of a
plurality of areas each having a 33 predeterm ned

siz erein;, said file i.nformation updating neans
mw?f%gg%]ﬁg FRSLERt OTIRTGOH of the aIPeady gﬁitten

data insan %@&L.oﬂﬂkorﬂﬁ%rpfugaawn@gﬁa/éa{sawi%e& PRAYLi 1e
mediumat the timng decided by said timng deciding

mMeamSormat iAnl €Otk NGl rafHIBl atristeANGMtasiing andoptional
recordi ng nedi um having a data area wwth an address
assrgmert tseidavbndlstidre sftoxapeedediammiatedhsi zémingn
interface for connection to a host apparatus; a

w FREHPLAYt SpH W hFegdcanguppiied from said host
apparatus via said interface in the data area of said
recordi ng medi um an access order deciding unit for

diyidi ng Lhe JAQ a62 Rl Sohfcieaeyding mediuminto
a plurality of areas each having an optional data

capaci tay reabdd e nedfitdh havihe Hedawd tdrem, wideri &hng an

order of accessing the plurality of divided areas from

sadiingsist ergigmed ;tca ebicln rdudeer dbhp wriedeftermieed oi i ?
a timng when .

an interface for connecticn to a host apparatus;

a writing unit for writing data supplied from said
host apparatus via said interface in the data area of
said recording medium;

an access order deciding unit for dividing the data
area éf said recording medium intc a plurality of areas
each having an optional data capacity, and when data is
to be written, deciding an order of accessing the
plurality of divided areas from said writing unit;

a timing deciding unit for deciding a timing when
file infoermation on written data is to be updated, in
accordance with the access order decided by said access
order deciding unit;

a controller for controlling said writing unit when
data supplied from the host apparatus ﬁia said interface
is to be written in the data area of said recording

medium, to access a plurality of divided areas in

accordance with the access order decided by said access
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file information on witten data is to be updated, in
accordance with the access order decided by said
access order deciding unit; a controller for
controlling said witing unit when data supplied from
the host apparatus via said interface is to be
witten in the data area of said recording nedium to
access a plurality of divided areas in accordance
with the access order decided by said access 34 order
decj di ng unit, to search an _enpty cl uster |n t he
accesse ea%géh ahd o N i° egragp%Xi?PQ e Q85 Ehet" e h?y
Cl istefiseqanded, fhhe dDhRnmRL heRa upd aéﬂen%elérf'cheaoémpty
~updating the file information on already witten data
I clasterdaage W th the timng deci ded by said timng
deciding unit. 35

a file information updating unit for updating the

file ‘information on already written data in accordance

with the timing decided by said timing deciding unit.
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