
;e3eLjB6.Tz511 N 01~ 20A? 1 RECORDING/PLAYBACK APPARATUS RECORDING/PLAYBACK
METHOD AND PRESENTATION BACKGROUND OF THE INVENTION  `This invention
relates to v recording/playback apparatus, a recording/playhack method and
a presentation medium. In particular, the present invention relates to a
recording/playback apparatus capable of recording and playing back data
with a high degree of efficiency by modifying the number of retries. Data
recorded or played knock by a hard disc drive (abbreviated hereafter to an
Hen) is controlled by a file management function of ale c>pc;rating system
(abbzeviated hereinafter to an OS) which runs on a host computer. For <.
example the HDD is not aware of a location or a free area into which d<<La
as to be recorded, so that, in a recording operation data is written into a
location specified by the host. computer In a playback operation, on the
other hand, data recorded on a disc is read out from a location specified
by the host computer . In the case of such an OS as MS-DOS T" and UNIX '~)
a recording area of a disc is divided into data blocks ox sectors each
having a fixed size of 51,2 or 1, 024 bytes during initalization Data is
recorded in data--block units. This method  is referred to as a fixed-size
division method. In the case of the fixed-size division method, when a disc
is initialized, a sector specific number, which is also referred Lo as a
sector ID, is written into the beginning of a sector A scoter ID represents
a physical location on a disc. Typically, a sector ID comprises an 8-bits
sector number, a 16 bit track number an 8-bit surface number and a 16-bit
error    11 NOV 2002  2 in insepction code which is referred to hereafter
as a CRC (Cyclic Redundancy Check) code. The host computer controls sector
IDs as a series of logical cal block addresses (LBAs) . In an operation to
record data the host computer specifies an LBA representing a physical
location on the disc into which the data is to be written Fig  10 is a a
block diagram showing a typica1 configuration of the related art HDD.
Assume that MS-DOS is used as art QS in this typical configuration. In the
HDD 1, a microprocessor- unit: (ahbreviated hereafter to an MPU) Micro
Processing Unit:) 11 controls al). functions of the HDD 1, A servo circuit
12 generates a driving signal for controlling a voice coil motor
(abbreviated hereafter to VCM) 13. The VCM J3 moves a magnetic head knot
shown) to a predetermined track position on a disc la , A buffer 16 is used
for storing data received from an extern.). source and data to be supplied
to an external destination, A read/write channel processing unit 1'l
carries out processing to generate a signal to be recorded onto the disc:
1B and processing to play back a signal read out from the disc 18.
Controlled by the MPU 11, a hard-disc controller (abbreviated hereafter to
an HDC) 15 controls operations to write and read out data into and from the
buffer 1G and exchange a data with the R/W channel processing unit 1'1 .
The MPU 11 , the servo circuit 12, the HDC 15 and the R/W channel
processing unit 17 are connected to each other by an MPU !m a 19 . 



ECCs (Error Correction Codes) are added to data to be recorded onto the
diasc 18. When an ECC error is detected for a sector in an operation to
play back data from the sector, the MPU 11 issues a command to repeat the
operation to read out data ,From the sector . This repeated operation is
called as a retry, In an ordinary HDD, a number of retries are allowod and
performed internally   11 N OV Z042 V 3 In a case where data can not be
read out correctly from a sector even if a number o allowable retries have
been carried out, the MPU 11 treats the sector as a defective sector In a
following operation to write data into a defective sector) the data is
written into a sector in an alternate area. 'this is called
alternative-sector processing. The IIDD 1 is connected Lo the host computer
2 by a bus, such as an SCSI (mall Computer System Interface) bus or an IDB
(Intelligent Drive Electronics) bus In the lost computer 2, MS-DOS is used
as an OS 21. A disc driver. 22 is a prodgram which allows the disc 18 to be
accessed as a block device. A logical format program 23 is a program for
writing necessary initialization information such as , sector ID5 and a
file management table during iniotialization of the disc 18 Linked to the
device driver 22 mid the logical format program 23, a BIOS (Basic Input
Output System 29 renders I/0 (:Input/Output) services for inputting and
outputting data from and to the HDD 1. :he BIOS 24 can he regarded as a
collection of routine programs dependent on ha hardware . 'When data having
a high rate such as AV (audio/video) data is recorded or edited on the HDD
1 in logical block units, the continuous data is scattered over the disc
into small pieces o data . The scattering of data is known as fragmentation
When fragment data is read out from a disc, t>; road operation frequently
enters a wait state due to head seeks and disk revolutions to read target
positions, breaking Clue continuity of the output data. In order to solve
this problem, data is recorded not in logical block units, hut an cluster
units each comprising several block units. Typically the size of a cluster
unit is 1,U2! sectors. The size of a cluster unit is set at such a value
that the continuity of output data in a playback   1 1 N 0~ ?~'~? 4
operation is sustained, even if  the data recorded on the disc is f
fragmented into cluster unit is . The size of a cluster r is made uniform
for a11 data types in order to make operation to write and read out data
easy to control typically the size of a cluster is set at an extremely
small value which is obtained with regular data such as text data taken as
s reference If the sire of a cluster is Loo small however, data recorded on
the disc is prone to fragmentation described above. If a small amount of
data is recorded in Large cluster units, an excessively large recording
are` will he wasted. The size of a cluster can also be determined from a
simple proportional relation with a reference data transfer rate or an
assimed transfer-channel count. In this case, however the size o a cluster
is not optimum. In addition, t her type of data and the number of transfer
channels are not reflected in m upper limit of the number of retries that
can be carried out in the event of an error detected in a data recording or
playback operation As a result, the transfer rarer is not guaranteed For.
data with a strict continuity requirement such as AV data. OBJECTS OF THE
INVENTION 



It is arms `gin object of the present invention to provide a
recording/playback apparatus and a recording/playback method wherein  the
number of retry operations is determined in accordance with the size of
each of units in which data is writtenand/or played back with a high degree
of efficiency without losing date continuity    11 NOV 2002 5 SUMMARY OF
THE INVENTION in order to attain the above objects, according to a first
aspect, of the present invention, there is provided recording/playback
(apparatus, a recording/playback method and a presentation medium. The
apparatus comprises a supplying device for supplying the continuous data at
a predetermined transfer rate, a recording device having a certain seek
performance and recording mode for recording the continuous data on the
recording medium in recording unit, and a first setting device for setting
the size of the recording unit according to the transfer rate of the
supplied continuous data. The first setting device sets the size of the
recording unit according to the : seek performance of the recording device
The; recording device includes a designating device for designating the
transfer rata according to recording mode. The first setting device
includes a device for setting the recording unit size according to the
recording mode. The apparatus further comprises a second setting device for
setting the number of allowable retries according to the transfer rate The
apparatus further comprises a second setting device for setting the number
of allocable retries according  to the seek performance. The apparatus
further comprises a second setting device for setting the number of
allowable retries Fs according to flue recording unit size.    ~ ~ Nov zoo2
6 BRIEF DESCRIPTION OF THE DRAWINGS E"4r a more complete understanding of
the invention, reference is made to the following description and
accompanying drawings, in which: 



Fig 1 is a block diagram showing a typical. configuration of a lost
computer Lo which the present invention is applied; Fig 2 is a diagram
.showing the state of a transfer of ETV data from a HDD to a host computer;
fig. 3 is a diagram showing a typical strucutre of a data management format
of a recording area in the IIDD Fig . 4 is a diagram showing a layout of
clusters of 71V data with : sizes varying in dependence on the recording
mode; Fig 5 is a diagram showing relations between the number of channel s
to be transferred and the cluster size of transferred data with the number
of allowable retries taken as a parameter Fig  6 is a diagram showing
relations between the number of channel and the required size of a buffer
with the number of allowable retries taken as a parameter; Fig 7 shows a
flowchart representing processing to play back data from a
system-management area when a host computer is activated; Fig 8 shows
flowchart representing operations carried out by the host computer to
record AV data Fig 9 shows a flowchart representing operations carried out)
by the host: computer to play back AV data and Fig. 10 is a block diagram
showing a typical configuration of the related art recording/playback
apparatus Fig 8 shows a flowchart representing operations carried out by
the host computer to record AV data; Fig 9 shows a flowchart representing
operations carried out by the host computer to play back AV data; and Fig
10 is a block diagram showing a typical configuration of the related art
recording/playback apparatus.    ~ ~ N ov ~oo~  DESCRIPTION Of THE
PREFERRED EMBODIMENTS 



The following is a detailed description of embodiments o the present
invention with reference to the drawings. Fig. 1 is a block  diagram
showing a typical configuration of a host computer 1 to which the present
invention is applied. It should be noted that recorded or playback data is
AV data conforming to the MP{EG (Moving Picture Experts Group) system_ 71n
MPU a1 empolyed an the host computer 2 controls and coorinates all
operation;; as well as executes file management of: user data. The MPU 31
includes an embedded RAM (RandomAccess Memory) 40 for storing data to be
used temporarily such as n table as^1)UW117g newt y found defective
recording areas as wall as necessary information on file management. On the
other hand-i, z lost RAM 3?. is used for storing data such as a
file-managementt table including a defect list 41 used in defect processing
A memory controller 33 controls operations to input AV data from an MPEG
encoder 3a and output 11V data to an MPEG encoder 36 in order to implement
simultaneous recording and playback operations The memory controller 33
also is connected to an ATA (11W Attachment I/F 38 by way of a data bus
3'7, for con trolling interface operations to input and outputs data from
and to a buffer 3A. The buffer 34 comprising two banks A and 13 is used for
tempoarily storing data input and output to and from the host computer 7.
For example, data read out from the bank A is supplied to the HDD 1, while
at the same time, data supplied by the MPEG encoder 35 is stored in the
bank B. As those two simultaneous operations arc completed, the HDD 1 is
switched from the bank A to the bank B, consequently, the MPEG encoder 3!',
is switched from the bank B to the bank A. Thus data read out firm the bank
B is now :supplied to the HDD 1, while at the   11 N OV 20g2 8 soma time,
data supplied by the MPEG encoder 35 is now stored in n bank n k 11. The
MPEG encoder 35 receives an AV signal from an external host such as a
television receiver not shown in the figure encoding video and audio
signals individually in accordance with the MPEG format and then
multiplexes the signals before supplying them to the memory controller 33.
In the MPEG decorder 36, video data and audio data are separated from each
other by a demultiplexer (not shown) before each is decoded. The MPU 31,
the host 811M 32, the memory controller 33 and the ATA 1/F 38 are connected
to the data bus 37) The ATA I/F 3$ serves as an interface between the HDD 1
and the host computer 7 through the data bus 37 , The functions U1 the HDD
1 are the same as what have been described eariler by referring to rig. 10.
Next hash operation of the host computer 2 are explained An AV signal
received from an external host not shown in the Figure such as a television
receiver is supplied to the MPEG encoder 35. The MPEG encoder 35 encodes
video and audio signals individually in accordance with the MPEG system,
and then multiplexes the signals by using an incorporated multiplexer (not
shown) before supplying them to the memory controller 33. The memory
controller 33 outputs the AV data to the buffer 34 to be stored therein
temporarily. The MPU 31 cc>ntrols the memory controller 33 to read out the
AV data back from the buffer 34 by fixed units and outputs the data to the
!11)C 1 to be recorded therein In a playback operation on the other hand,
the MPU 31 give; s a command to the memory controller 33 to read out 11V
data of a predetermined amount from the HDD 1 and store the AV data into
the buffer 34 Receiving the command, the memory controller 33 reads out: AV
data of a predetermined amount from the HDD 1 and stores the AV data into
the buffer 34 temporarily The AV data read out by the memory controller 33
1 1 N OV 2002 9 is :applied to the MPEG decoder 36. The MPEG decoder 36
separtes the 11V data recived from the buffer 34 into video data and audio
dark, decodes the video and audio data separately and output them as an AV
signal. 



Fig  2 is a diagram stowing a relation between the amount of transferred
data in sectors and the 7. apse of time in an operation to transfer AV data
of 2 channels encoded in accordance with the MPEG from the HDD 1 to the
host computer 2. The AV data is transferred at a transfer rate of eight
Mbps In the case where the number of pictures (N) is 15 and the apparatus
frequency of I- and P-pictures is 3, the size of GOP (Group of Pictures
data is 512 KB (1,029 sectors). Assuming that the cluster .size is 256 KB
(512 sectors), a GOP comprises  t_wo clusters . Data of channel J. is read
out from its first cluster alter completing 1 seek operation by the
magnetic head, a time to wait for the disc to rotate to a desired position
and a track jump, those to be done within the first 50-ms period of time
Dazing the following 50-ms period of time, the data of channel 7, is
transferred Lo the host computer 2. During the third and fourth 50--ms
periods of time, the data of channel 2 is read out from its first cluster
and transferred to the host computer 2 so that the operation to read out
and transfer the data of channel 1 is temporarily suspended. Then, at the
beginning of the fifth 50-ms period of time, the operation to read out and
transfer the data of channel 1 is resumed from its second cluster and, at
the end of the sixth 50-ms period of time the operation to read out and
transfer the data of channel 1 from its first and second clusters (_ ?_ x
5l2 sectors) is ended Likewise during the fifth and sixth 50-m; periods of.
time:, the operation to read out and transfer the data of channel 2 i5
suspended temporarily. Similarly, at the beginning of the seventh 50-rns
period of time, the operation to road out and transfer the: data of channel
2 is resumed from   11 NOV 2002 to its second cluster and at the and of the
eighth 50^ms period of. time, the operation to read out the data of channel
Z Pram its first and second clusters (- 2 x 512 sectors) is ended. In order
to sustain the continuity of a data transfer, the; following conditional
relation must be satisfied: (HDD internal transfer rate) x (Transfer
allowable time) > (Required amount. of transferred data ,..... (1) The
total. number of transfers (m) required to transfer one GOP 1.S R1 -
CaOP/cluster size. In the case of the example shown in Fig 2, m = 1,U2.9
sectors/512 sectors ~ 2. That is to say in order. to transfer 11V data of
one GOP (=1, 024 sectors) which is recorded in 2 clusters each having a
size of 512 sectors twig of transfer are roc;uzred. The above formula can
be expressed in terms of actual parameters as follows (ex RD1'~V) x (TGOP/
(n X m) - (T51';EK + 'f REV) ) .. lthlP:;G x TGpf/m ...... (2) wltt'Ie~ ; n
is the number of recording or playback channels, c is a format efficiency,
TGOP .is a COP time (Sec:) , RMPEG is an MPI;G transfer rate (Mbps) TSEEK
is a maximum sack time (sec) , TREV is a disc sc revolution time (sec) and
RDRV is an internal transfer rate in the HDD (Mbps). 



In the above .formula, a worst fragmentation state is taken into
consideration. Ire a worst fragmentation state, a wait t time comprising a
baud leak time and a disc revolution time is entailed each time an access
is made to a cluster in which data is recorded . It should be noted that
the above   11 N 0 V Z002 11 formula doe:, not consider a time to carr out
retry processing in the event of an error detected during an operation to
read our. data and1 defect processing after the retry processing The size
of one GOP is expressed as follows: GOP (Mbit) - RM1!rG x '1'f;pP Si.ncc
one Gent' comprises m clusters, is ea_prPSsoc3 as Lol.lows; out zetry
processing an operation to read zetry processing. follows: the size of a
cluster (:lu:.l:er (Mbit) - GUP (Mbzt) /M = RMPhG X TGOP/rn ...... ( 2 a )
Ily r.~:arranging Lorr~ula (2), TGOP can be found as follo'as: TGC~Ey ~
('rSl;r~E: n TLZ1~,V) x a x RDftv X n x m/ L~~DCtV-n x Rh3C~E~3) ......
(2b) It should be noted that formula (2b) is derived by r~orrnal
algebz~aic; nianipu,lation of formula (2) , details of which vre orniti.ud.
By substituting the axpr:ession on the right--hand sSclc~ of IOZ~;,ula (2b)
foz: TGOf in equation (2a) , the size of, a cluster :s ex~rGSSed as
follows: (:lusL~~r. (Moil) RM~'1~;G x (TSFC.K n TRt':;V) x a x RDRV X n/ (e
x RDRV--n x Rtd E' 1~: G ) 



(`1'~hCn 1- 'f.ZI?V} / (c: x i'DRV-n x RMPEG) / (e X RDRV X n x hMPEG) -
(TSI~1:Y + TRb;V} / ( 1/ (n x RMPEG) -1/ (e x RDRV) ) Thu s, Clusl:er
(Mlaii:) ~ (TSEEI< + TREV) / { 1/ (n x RMPEG) --1/ (;: :< l~nr~v ) y Since
one Mbil = 1,029/8 kbyte = 128 kbyte, Cluster (kl~yte) ~ ~.2D ~ cltlsCex
(Mbit} . Thus, Clu.,t.c;r (khy~:e)   11 NOV 2002 12 12B X (`f Df,,H~K +
'fRE;V} /(1/ (n x RMt?FG)-1l (e X RDRV) ) ...... ( 3 ) 11s ac~~~crit~od
above, a wait time comprising a head seek tin~u and a disc: zevolution rime
is et;tailed each time an ,sccc~ss is rnaclc to a cltistez i.n which data
is recorded. Now, 3.n nd;~ii;io~1 Lo the hFad seek time and the disc
revolution time, c:onsa.dc~r. a time to r.axry out retry processing in the
evc;nt. of an crr.or detected in an operation to read out data. 1n this
c-.ase, the size of a cluster is expressed as follows: C:lu~lcr (kbyte) Z
:L?.U X (TaI~.FK + (7 ~I~ NRTRY) x TREV) ( 1/ (n x UMPL,G) -1 ! (e x RL~RV)
) ...... ( 9 ) wham. ~ICtTE:Y is the nucnk~er of zetrics. As shown in
formula (4) ( l.he si.7o of the clustor_ is found in the same way as
Lormula (3) except that the retry processing has an effect oz lf.nyCheniry
Lhe disc Lf~voluti.on tithe TREV by (1 + NRTRY) 1: i.:nc~ . 



The forutula fox finding the size of a cluster from the upper: lirniC
Nk'1'ltY of ttm nu;^hcr of retries with the retry proc^ssj.nri liken anLo
consic3cration can be sa.mplified as follows: CJ usl.~r: (khyte) ( 3 +
N(:TRY ) / ( 3 / ( 4 x n x RMPEG ) -Z /RDRV ) ...... ( 5 } The above
simplified fortnula is obtained for a 3.5-inch 11T.7 IIUf), ,z disc:
revolution speed of 5, 400 RPN., a TSEEK value of 0.02 sec:, a TREV v~-tluo
of 0.01 sec and a format efficiency a ~a f 0 . 7 t3 which i s a
rr_~llistic: value . Conversely, by rearranging formula (4), the number of
all.cm,~t~l~, reLr.ies NRTRY con k~c~ found from a given cluster size a:,
fol LOwS NRT1ZY   1 ~ N ov zooz 13 Clut;ter x {1/(n x llMf(~~G)--1/(e x
RDRV) f /{128 x TREV) '1'Sl~~~;T:/'fRE;V -- ~. ...... ( 6? 11L Cho
beginning of a data transfer, the MPU 31 computes khc trutnlr of.
allow<zhle r~i.ries from the number of channels :specified an a transfer
reduest by uszng the above formula. ~'ig. 3 is m di,~gram showing a typical
structure of a data manzcJem~~nt format of a recording area in the IiDp 1.
As shown in thc~ .fa.c~uro, the entire recording area of the disc 18 in the
Ill~f~ 1 is conW :olled by using uonsecutivc LDAs, namely, from I~Ci~U to
I,r311N . r,E~710 Lo I~hAM~1 arse a secj for recording AV data whereas the
z:omaininr~ r~1311M Lo LUPIN aro used for recording an ZT {ItrEormat:ion
`fechnoloc~y) data. The IT recording area cor~~pr~isos zn audio-data azea,
a TOC (Tahxe of Contents) area arici a sccotrcicriy-defect-list area. The
11V--data recording area . and t_hc audio--data area constitute an area in
wh~.ch user data can 1~~: recorded ) On the other hand, the TOC area and
the serondar:y-defect-list: are~~ aru referred to as a systernrn,~naqeme:~l
area . 11V d,~ta i_~ recorded i rr cluster unil:s ir: dependence on a
xecor;dinc7 moclc~ oL the system. The recording bit rate varies f~:om mode
l.o mode. In an edi.r_ mode for reco=ding editable dut,n, the recording bit
rarf: is typically eight Mbps. An SP rnode for recording video dat_~ of a
relatively high quality at v tyhic:aL r-ec:ording ait rate of 4 Mbps is
inferior to the edzi; tnoc3r.,  An 1.P mode Nith a recording bit .rate of
irypically 2 Mbps ice; used for.'recording~video'data over a long period of



t: i urc:, aJ.thotlgh Che quality oL which ~.s not that high . A clusi;er.
is a c:oller.Lion oC a pl.ural'ity of logical blocks. A clustFr. i:; a
smallest: data recording unit on a disc. The size oi' a cluster varies in
dePcndence on the recording mode and c:an bc: found by using computation
formula (4) . or {5) given ahove.   11 NOV 2002 14 L'ic~. A is a diagram
showing a layout of clusters of user data and system--managerrtent data to
be recorded. As shown in Lh~: Eigur~~, the size of ~~ cltt;~ter of user
data which can be video or audio data var~ic5 in accordance with the
recording rnoda and i~ f;ound by using c:ompui:ation formula (9) or (5)
cJiven ~t~nve, l:t should be noted that data is recorded into t:hf:
,ystem--rnanac~emettL area i.n logicalVblock units . A file uni L of nV
d.zta is refc;rred i.o as a title. E'ig. ~ is a diagram Shoal ng xelations
between the numbex of c:h~nnel;, anc~i Che cal , stet ize of transferred
data with the nuuVer of .Zl.l owablo rntrries taken as a parameter . To be
more sp~~ci Lia, i~l~e di~tgrom .shows relations for allowable-retry counts
of 7aro and onc: for wr_i ting attempt . Rs shown in the ti.c~ure, the size
of ct cluster for an allowable--retry count of 0 can hF madF~ smaller than
that of an allowable-retry count of 7, os i: al:;o o~avious from formula
(4) or (5) _ xn addition, t:h~~ si.ze ~~f. a clusCer also increases for a
larger number of c:h.mnel:: as is obvious from formulas (3), (4) and (5) .
l:'i.g. 6 i s a diagram slowing relations between the number of transfer
channels and the required size of the buffer 34 wiClt t. l'1(? nllf~l)E'.T'
of allG~w~~ble retries taken as a parameter. 'ro be rnore speciLic, the
dir-tgram shows relations for allowablereLry counts of zero and one Lor
writing attempt. As shown in t,ho figure, l_hc ~:izo of the buffer 34 for
an allowable-retry count of zero can be ;~adc smaller than that of an
allowableriLry cattnl: of one. In ~-tddition, the required size of the bu f
Peer. a 1 s,o incrc~asos foX a larger number ef channels . The fol.7.owing
description explains processing to play bank data from the
system-management area when the most coutputer 7. i s activated with,
reference to a flowchart shown in Fi.d. 7. A.~ shown ~in the figure, tl~~o
flowchart begins with a step S1 air which the MpU 31 roads out information
in the TOC :t r. n._1 and info><'tnat ion i.n t:lte secondary-defect list
area fxom tlm syst.Emntanagetncnt arez _ The information recorded in the
11 PIOV 2002 15 TOC: <7rea on the HDD 1 i.s referred to hereafter as dTOC
itli'~rmation, The flow of the prooessing then goes on to a :;tPp S2 al:
which the MPU 31 writes the information of the TOC zrca read put at Lhe
step Sl at an predetermined address in Lhe host ~tllM 32, czvat5nc~ C1TOC
information. OTOC information z ~ TUC iniormzti.on written into tlln_ host
RAM 32. Then, the flow of tlic~ proGes szng Noes on to a step S3 at which
t:.he MPU 31 wrii:es the information of the secondary-defect l5.st area
read out ai; tho stop S1 at a predetermined address in the host E:1~M 3?,
creating o nec~-defect table. G~hen the processing of the step S3 i.~
completed, the host computer 2 enters a state tn waiL for. a ne~;t
insrruction_ `fhe (allowing description e:cplains operations carried out
fey t: ho host cornhuter 2 to record AV data with reference to a flowchart
st~c~wrv in fit' _ B _ As shown in the figure, the i:~.owc:harl. hngzns
with <-r stet' S11 at which the MPU 31 acquires rlm: t.itlr armJ a
recoxdin<~ mode of ~1V data to be recorded fxorn n u,sc~r iui~,~rface unit
shown ir: nvne of the figures. The flew of t~he prc~cessinc~ then goes on
to a step S12 at which the MPU 31 tier;~.rircs the number of recordi ng
channels represented by paran~r~Lor n in formula (3) a, well as a rccoxding
rate xeprcrcnt:od by parc~rneLc:r hM>?FG in fozrnula (3) from the title and
Lhe recording mode arc~uirad at the step 511, and then computes f lue
cluster se by using formula ( 3 ) . The MPU 31 may W su determine the rlu
titer size using a lookup table cont<<i.ninq val.ue:, c:<~J.culatec~ frcm
fozmula (3) . It should be nol'cd f_hat. t:he other pax~met:c:rs used in
formula ( 3 ) , namely, `fSt::LK, fItH~V, a and RURV, ~zre known values
which are unique to Cl~e IJUU 1. Then) fife ~Xaw of the processing goes on
to a step S13 aL which the Mf?Cl 31 selecl:s `fUC`. information on a free
recording axon on tl~e disc fLOrn the OTOC information stored in the ho5i_
l.Ahi 32, iZs described above, the OTOC information has been   



11 N4V 200 16 c;r~~ated f..r~~m >,he dTOC inforcnntion stoxed in the HDD1
at the ;step S?. of thf: flowchart: shown in Fig . 'J . Theta the Llow of
the processing goes on to a step 51.4 at ~ahich i~h~: MPU 37. forms a
judgment as to whether or not a new defect LTJ-JLJ i.rz a hl.nnk area
selected at the step S13. The ioz~m~ation of. the judgment is k~ased on the
new-defect table crcuted at the step 53 of the flowchart shown in Fig. 7
and :.tr~r.c:d ,i.u thc: host RAM 3?_ . T f the outcome of the judgment
in~li.c~ztes tlta~L a new defect exists, the flow of the px:ocessing ~~ocs
on to a step 53.5. At t:he step S15, the MPU 31 identa.fies thc: ,-address
of a clusl:ar that includes the new defect and Uxc~ludes the c7.uster from
the blank area. Tf the outcome of thc: judc~mont i ttdicates that a new
defect does not exist, on l:he: other land, the flow of the processing goes
on to a Step S.LC~ dircri:ly, skipping the stop S15. At the step 516, the
ML~U :~l wr.ites d~tl.~t for the blank <zrerl at a predetermined address
icy the ombc~ddecl RAM 40 and creates iGITOC information. That is to ;,;ay,
'i'UC infQrrnation in tho embedded RAM 40 is used as iTOC i.nt'ormation,
i'fOC inFc:mmati.on at recording is used as iWTOC infot:mat,ion ~nCl iTOC
information at playback is used as iHTOC .i. n C o r. cnz t i. ~n . ~'he
flow of the hrocc;ssing then goes on to a step S17 at wliirlt the: MPU 31
<~cquiLea the number of recording channels represenl.od ty parameter n in
formula (6) as well as a recording gate represented by paramater RMPEG in
formula (6) iron the t:itlP and l.hu recorclW g mode acquired at the stop
;,17., r`tnc.i then acquires r.ho cluster size in formula (6) which was
c:omFmlod at the step 512. Then, the rl~U 31 computes NhfRY, tHc: ntttnher
of allowaE~le retries,. by using formula (6) . Tlte PdfU 31 may also
determine the NRTRY using a lookup table ~.:On1:i131'11I1C'J valuo~
calculated from formu7.a (6) . It should be not:ud that the oi.her
par_arneters used in formula ( 6) , namely, 'f:~l:l;E;, T>::>:;V, a and
hllIiV, ,are known values which are unique to Llte flub 7 . 'fhe MPLJ :)1
informs the HDD 1 of tho value of NR'1'RY   11 NOV 202 17 so that the llf)U
~. will, not carry out retry operations a number c~F Limas excecriing the
value of NRTRY. Tn t.lm IIUD 1 to which tl present invention is applied, on
upper Z~rnit of t~.lte flLlt~lk7~l' Of allowable retries is received tr;nm
the host computer 2 as a command. Typically) in the ATA :::ysLem, this
command is defined newly as a special command. The host: computer ?. is9ues
a retry restricting command spocifyinc~ .3n upper lirctit of the number oL
allowable retries i:o thn t-1DD 1. When the number of retries carried out
in an operata_on tn raad out ~r write data from or into the disc has
r,ea~:hed Che L1~~I~or limit: in the event of an error, the HDD 1
I-tansmits data including the error occurred in the sector to Llrc host
computer 2. nt the same time, the HDD 1 sets error t~~:dC.LI;.~ Lo i:~tPt;
rupL the Host computer 2. from this a.nt.ei:ruE~t~ ort, the host coruhuter
is informed of a defect 1r_Idrcc;s . 1'he flow of. the E~LOCessing then
goes on to a step S18 at lrLch the MfU 31 finds the number of times (N) a
record command is ~o k~e i ssuer~. The va~.ue of N varies in dependence on
the rocordi.ng mode of a title to be recorded. The recording rruade
d~teL~rtines how marry bytes can be recorded with one record r.o~t~rna~ld.
L'or example, in the' case of the edit mode set as a recording rnodc:, the
value of N is 3 sii:ce the size of the date i:~ mor.e than two times the
amount of data that can be recorded in each record command. The: flow oL
the processing then goes on to a :ri_e:~ S~ 9 at which the MPU 31 sets the
count value of N Lound at Lhe stop Sla in sa record-command-issuance
counter. 'fhe flow of the processing then goes on to a step S20 at whi_c-;h
the IHYtt 31 converts an HBA (Host Block Address) into an 1~b~1. An E1131
is an addrr~ss :for controlling the AV-data r OCOrc~7.n(~ arcra in the
host. computer ?. , The flow of the procr.ssincJ than goes on to a step S21
at which the MPU 31 is;;tin , a rocord comrnand to the HDD 1 through the
data bus 37 anc.! the ~l~rA t/F 38. The record command recuests the HDp 1
to   11 NOV 2D02 18 rec:oxd the ti.tlo which was .sccJui.red at the step
S11 from the u__^,er intoxf.~GC: unit. The record command is issued on the
basis of l:he iWTOC information stored in the embedded RAM 40. `I'o hr~
more sheGi.Fic, a c7.uster into which data can be recorded is selected as a
recorc,ting location from the TOC information on ~r hl~nk area which is
part of the iW'rOC information. 'rhe flow of the processing then goes on to
a step S22 at wtlicll the: MPL1 :i7. forms a judgment as Co whether or not
the r~~Ullt val.uc~ of the record--eo~ttmand-issuance counter is equal to
l7, 'Lf the nutcoroe o.C Lhe judgment formed at the step S22 indicates
t-.h~~t the court; value' of the rocord-command-issuance c;ountc~r, i ~
IlOI: edual to 0, the flow of the processing goes on t.o a step S23 at
which tha MPU 31 decrements the value of the ri:cord-coa~:~rand-i a.;uancc
(:~urlter set at the step S19 by 1 . Than, Llm rl.ow of the processing gods
back to the step S21 at ~.rhi~,h the MPU 31 is.suF.; another record command
to the HDp 1. If the outcome of the j~idgment foamed at the step S22
indicates that the count valuo of the record-command-issuance oountt~r h~;
s. ~CCOCn~ ec~Ll~~ to 0 or the recording command has hat~n issur~d (N -~ 1
) ticves, on the other hand, the flow of the hrncassir:g goes Utl to ~.
sl.ep 521. 11t the step S24, the MPU 3J. ~r,~I"111S a juc3gme~:t as to w1
ether or not the operation to record the: t,itl.u acquired at Lie step S11
to be completed. If the MPU 31 judges that. the operation to record the
title is not to bt: oomplet:.~d, l:he flow of the processing goes back to
the step S19 at which the value of N a.s sit in the record-commandissoance
counter for recording data into the next cluster. 'I'lren, the pioc:c~s of
processing of the steps S20 to S29 are Lc.~ponted. As the outcome of i:he
judgment formed at the step S?4 indicntvc Chat the opcrzti.on to record the
title is camt>leLecl, the tlUSt computer 2 is put in a wait state. 



Next, operations C~~rra.ed out by ~c:he host computer 2 to y.l.ay lmack 11V
data are explained by referring to a flowchart, aliown in I:'i.r~ . 9 . As
shown i.n the figure, the flowchart begins   'I 1 NOV 2002 19 with a step
S31 ai, which the' MPU 31 acquires the title of AV c3,'-te_a to lc; pllyed
b~aek Irom the user interface unit which is sktowt~ in none of the
(figures) The flow of the processing then C~OCJ Un Lo a step S32 at which
the MPU 31 selects information on a TOG area according to the title from
the 01'0C information :,tc~red in t~.ho host RAM 32. T1s described earlier,
the OTOC inforJnation was created from the dTOC information recorded in
r,he E1DD 1 ~1t the st:el~ S2 of the flowchart shown in Fig. 7. Tho low o
the proGessi.t~g t.hc~n goes on to a step S33 at Which ttie MPU 31 wr,
it:es the OTOC information selected at the step S3?. at a predetermined
address in the embedded RAM 40 in the ML~U 37. to create iRTOC information.
The flow o~ the processing tlmn goes on to a step S34 at which the: ~IL~U
31 acqui.ros the number of playback channels Lc,pr~santed by parameter n in
formula (6), a playback rate r<~pr~:asnted by parameter FMhF;G in formula
(6) and the size of, ;a cluster in which the data is recorded (that is, the
~~a~:am.=.ter. Cluster in formula (6) ) from the recording mode oL t:l~c~
t~.i.t3 c: to be played bark. Then, the MPU 31 computes NRTRY, thc~
narnbox~ of 111oWable retries, by using formula (6) and i s:;ues l.hc:
retry rest rietion command to HDD 1. xt should be ncak;eci l:hat the other
pazamoters used in formula ( 6) , namely, `fSL~L;I<, 'tRF,V, a and RDRV,
arc' known ~ralues which are unique to tt~c~ Ili~l) 1. Then, the flow of
the processing goes on to a step S3 `i al ~ahi.c:h the MPU 31 finds the
number of times (N) a plryP~ack command is to be issued in dependence on
the recording mode (or the sa.xe of the cluster) of the tit7.e to be
p.l.aye;d back. The flow oL the p.r.occssing then goes on to a step S3G at
which the MPU 31 sets the count value of LJ found at the ~t~y S35 in a
playback-GOmmand-issuance counter. ThP flow of the proenssing then goes on
to a step S3') at wxti.clt the MCaU 37 convarta an IIL;A (host Block
l~ddress) for cc~ntxo7.'Lan<~ the AV-data recording area in the host
computer ?. 7 nto an I,,~. 'Phe f7.ow o the processing then goes on to a
~ ~ N ov 2ao2 step S38 aL which tl~c~ MfU 11D1) ~ l:ltr.ough the data bu,
p.iayb~~ck command requests which eras accJuired at: the txni L. 20 31.
issues a playback command to the s 37 and the ATA I/F 38. The i_he J1UD 1
to play back the title step 531 from the user interface 'rhe flow oi: the
processing then goes on to a step S39 at whi.oh tho MI'U 31 forms a
ju~igrnent: as to whether or not an oxror. exitsi~s in the playback 11V
data supplied by the HDD 1 fiJ7t:Ol)gh the 11T11 I/F 3B. If the outcpme of
the judgment indicates that an error exists in the playback AV data, the
t~lo;~ or Llic: processing proceeds to a step S40 at which the MPU 31 5et5
the cluster containing t1e playback xV data with an nrr:or detected aL the
step S39 as a new-detective recording aLea by uataloc~ing the HBI1 of the
defective cluster in the new--defect t<<ble storPC.l in the embedded RAM
40. `fhe flow of the processing then goes on to a step 541. :Li; the
our.c:ouo of the judgment formed at the step S39 indicates tl~~L an erroz~
dogs not exist in the playback AV data, on thA other baud, the flow of the
~~rocessing proceeds to the step S91 directly, skipping the step S40. At
the step S4 J., tt~c MJ,~U 31 forms a judgment as to whethex or not the
count. va.J.ue of the playl-~ac:k--cou~rnand-issuance counter set at t:ha
step SaCi is equal t.o 0. If the outcome of the judgment formFd at Lhc:
step SA1 indicates that the count value of the plvyh,ck-c:omwarmi--issuance
counter is not equal to 0, the flew o` the: procc~:~si.ng goes on to a step
S92 at which the MPU 31 decr.~~m~~nt: the count valttc of the
record--cotnraand-issuance c:nunL~r by 1. Tl~~en, tl~e fl~w of the
processing then goes back l:o the step S38 aL which the MPU 31 issues
another playback c:omm~~nd to the 111)U :1. If tl~P outcornc of thc~
judgment formed at the step S41 a.ndl.nates Ltmt the count vaJ.ue of the
playback~command~ 



i s ,ttanc:e counter has z:eached equal to 0, that is, if the nunib4r ~~1_
Lime s the plt~yback Comrnand is issued has reached (N   11 NOV 20~~ 21 ~-
L) ( un l_r~e other hand, the flow of the processing goes on to a step S43.
AL Chc stc;p 593, the MPU 31 forms a judgment as Lo whr~ther or not the
operation to play back the title ncdu.ired at the step S31 is Lo he
completed. Tf the MPU 31 judges that l:l~e operation to play back the title
is riot to be complet:od, the flow o:~ the proceJJing goes back to the step
S36 mt wtdeh the value of N i..s set in the playback-contmandissttanc~-:
counter for recording data into the next cluster. 'fhcn, the' pzvc~es of
processing of the steps S37 to S43 are ruht~al:ed, As the outcoma of the
judgment formed at the step 59:3 indicates that the operation to record the
title is r.otnpleted, tt~u host cotnpuLer 2 is put in a wait state. It
should 1~e noted that the restriction on the retry E~i~iai.iott s .i
ttt~~osed at the: .,tc~p S 17 of the flowchart shown in t:'ig. B or Lfm
step S34 of the f:.owchart shown in Eig. 9 can ~, l, ,o hc~ basad on time
instead of the number of retries _ In ~~ddi.tion, data can be recorded into
and read out from thm ~.~1' recording area including tl'~e
system--management area in U371 units by making accesses to the HDa ~. with
no restriction ~:~t~ LhQ IILtTnI]Qr of retri.ss , Thca defect processing is
the hrdinary detect processing i~nplemenl.ed in the EIDD 1. The
x~r~tcc.~ssing cart )Je accessed at an error rate assured by an
o.rda.a~ar.y Ill)D. It should bo noted that, presentation media for
pt~~scntind a computer program Lo be executed for carrying the yrocc~s.^,
ing de ,cri bed above c..3n be information recording media such as a
magnetic disc and a CD--ROM or transmission media ttsang a natwork such as
tha Internet and a digital sate7.li.te. As described above, according to a
recordi.ng/playback apparatus, a rer.ording/playback method and a
presentation rnc~diutn o~t the present .inventi.on, a defect in a data
recording .~t:e~~ o.~ a recording medium causing an operation to record or
play taack data. into or fl.'Om the area to end in a failure is d~~i
errninc~~i by c:ourtti.Ili~ the number of times an operation to   11 NOV
2a2 22 r~~c.orci or play back data .iota ox from the area ends in a La
GluCe, and an upper limit of the nt.imber of times used as a <;riterion
~ox~ determining .~ defect is adjusted in accordance wi th ttte Sl.ZC Uf a
unit of the operation to recozd or play lJlck data i nl.o ox from the
recording medium, l~s a result, dal-_,z can be recorded and played back
without losin~~ the ronl.i.nuity or the d~tta_ .fn addit:ian, according Lo
a recording/playback apparatus, a r~:c:ordiml/i~layback method and a
presentation medium of the p:c.~5cnt: 111Vf.'Ilt.1011, a d~~ffm.t in a data
recording area of a r.c~c~ox'c'ling medium c~tusiro~ ~to operation to
record or play back iiata i nto ux f_rom the area to end in a failure ~.s
determined by counLinc~ t:hf_ n~itnher: of, times an operation to record or
play back data inl_o or Lrom the area ends in a failure, and an uppcn a.imi
l: o,f. the number of. times used as a criterion for ~.lt3t~=,rm~.ninc~ .z
defect is adju:,ted in accordance with a transfer raGc and tha number of
transfer channels in the operation to a:c~c:c>rd ax ploy back data into ox
from the recording medium. hs ,i rasull., data can be recorded and played
back without losing irhC C:C~nLltlUlty oI r:he dairy _ Fiaving now fully
degcr.ibcd the invention, it will. be appar.~nt to ono of ordinlry skill in
the art that many changes ;tnd C(lOdl.riCaZtlOIlu can k~e rnade thereto
without departing from the spirit and scope of the invention as set forth
herein.   



11 N OV 2a2 23 wNnu IS CL7~7;MG,D IS: 1.. ApE~~~r:aLus for reCOr~iing
continuous data on a recording mecZiuzn, comprising: supplying mEZInS for.
supplying said Continuous data aL a prc~d~terminr:d trarmfor rate;
recorda.ng me~n~ having a certain seek performance anc-i recoxdind modes
Lor rc:corciing said continuous data on said recording meciium in a
recording unit of controllable size; and fi.r.sr. settizy means for setting
the size of said r,cacwrding nniL according to s~7id transfer rate of said
aupplie<i continuous data . 2. An a~~paratus ~m-.coxding to claim 1,
wherein said first ~;c~L~Ling mans ;.ets tine size of said recording unit
according t.c~ said sock por.formznr:e of :;aid recording means. 3. !1n
npp,ratus according to claim 2, ~~aherein said np~plying means includes a
designating means for designating sa,i d txan:~ter rate according to
recoi:ding mode . 4. 11u apparatus according to claim 2, wherein said first
:~olt;ing mean.; .i.ncludes a means for setting said recording unit ::ize
according to the recording mode. 5. nn <if~paratus acc:ordi.ng to claim ~,
said apparatus lunl:l~er conyriaing a second setting means for setting a
number o,t eillowabi.c retries to pJ ay back data from said recording
m.~dium ac;cordirzg i:o sari t~rarzsfEr rate. G. 11n apparatus according to
claim 2, said apparatus .f.urther comprising a second setting means fcr
setting the tm~nbor of allowafJle rotrias to play back data from said
ror.orcii.nc~ medium ar.cordirzg to said seek performance.   11 N OV 200Z
24 7. An ap~~aratus according to claim 2, said apparatus fu>=t~hor
cony~rising a s~:c'ond setting means for setting the nurnhc~x oL
a~.lc~wzt~le retri es to play back data f corn said racording
t.tl~c~7.11Tt1 dCCOrdLTIC~ to said recording unit size. Q. ~1 moChod for.
rec:c~zdincJ continuous data on a recording 



medium, cou5pri. ,ang tho ;~ teps of siif~~~l.yi.ng said continuous data at
a predetermined i.cwn;,fox rate; recording said continuous data on said
recording Ills?C~1L11R In i~ I:c~cording unit of controllable side, using a
recording mean:, having a certain seek performance and ' a'ec:ording
rnocics; and setting tha size of said recording unit according to s~~a,d
tr.-~nsYer rate of, : aid supplied continuous data. A method according to
claim B, wherein said step of af~tting ;;ets the s.i.ze of paid recording
unit according to said :~c:c:k p~exfoimance of =aid recording means_ 10, A
meahod ~cc;ording to claim 9, and further comprising trsr step of.
designating said transfor rate according to the r.FCOrdinc~ mode. 11, A
method according to claim 9, and fu,rthez comprising t-.hu step of setting
said recording unit size according to the rca<:or<iing mocfc. 12. ~1 method
accor.di.ng to claim 9, and ;~uxthex comprising the atop f setting tho
number of allowable retries to play hac!c data from sand recording medium
according to said transf-.el,' rage,   11 NOV 2002 25 13. l1 metjwd
S~ccc~rding t~.o claim 9, and :Further c;ornpLising the step of sottinc~
the number of allowable retries Uo p,lay L~ac:k data from :;ai.d recording
medium according to said :.,ac~k E~crfoz:wam:e. 1~. 1, method aGCOZ;ding to
claim 9, and furthez c~nrwprising thn_ step of setting the number of
allowable retries t.o play back data irorn said recording medium according
to szid t:ec;ording unit size . 



15, hc~ apparatus for recording continuous data on a a:ecc~roli.ng nmdium,
comprising: supplying means for. supplying said continuous data: tir:al;
setting means for setting size of a recording a n,i t:. ; aecond sottir~g
means for setting the number of aslowvble retries to play back data from
said recording mediurn arc.oxdlng to said recording unit size; and
record.i.ng rnc.~ns having a curtain seek performance and recorili ng modes
for .rc~cozdi.ng said continuous data on said r~coxcfing znediurn in said
recording unit, 16. An apparatus according to claim 15, wherein said first
seti:ing rneans includes means for setting said recording unit size
;lc.r:ording to the seek performance. 1'7. An apr~aratus according to claim
15, wherein said i:i.xst. setting means including means for setting said
recording unx t sire .~ccordf nc~ to i:ecording mode. 18, A method for
recording continuous data on a recording m~~ciium, comprising the steps
of.: sups'>lyitlg said continuous data: sett i ng :~i ze oL ~t recording
unit;   11 ~IOV 2002 26 setting the number of allowable retries to play
back dat~-~ Lrom 5.-rid recordi.ncJ medium according to sand zecording 



unit size; and recording said GOntinuous data on said recording m~:dium in
said recording unit si.ng a recording means having a c:nrtnin seek
pcrFormance and recording modes. J.9. 1~ met,hod accotd.i.ng to claim 18,
and further. ~:ompxisinc~ the step of sei:ti.ng sa.i.d recording unit size
ancording to tyre rc:cordineJ movie. 20. 11 method accordincJ to claim 1fl,
and further c.:c~m~~a;i.si.ng the step of setting said recording unit size
oc:c:ording to the seek perforrnanee. 21. An al~paratm for. wproducing
continuous data xccnrcied ~~rii.h a certain uW .t size and in accordance
pith a i:c:lectc,d z ecording mode arid a certain transfer rate from a
rer:or.ciing madium, comprising: setting means for lotting the number of
allowable .rc~tt:i.e:s to .,lax back data from said recording medium
according l:u rocording unit size; and reproducing mear~~; for reproducing
said continuous dcit:a i.n ac;cordance with the recording unit size, 22..
An apparatus according to claim 21, wherein said setting mc:an~ includes
means Lor set,Ling the number of al.lowabl a retries acr_or.d.i,ng to the
transfer rate. 23. An apparatus according to claim 2', wherein said
recording unit size is set according to the recording mode:. 24, i1 method
for reproducing continuous data recorded with a cr:r,rzi.n unit size anti
in accordance with a selected   11 N OV 200 27 Looordinc~ mode and a
certain tran,fer rate from a recording 



rncdi,iim, c:ompri:;ing the steps of: soC tine t;hc nurn?per of allowable
retries to play back data f.zom said recording medium according to
recording unit c~ix~: and zeproduc:ing raid continuous data i.n accordance
with the xc;cor<iing unit size . 25. 11 rna_tllod according to claim 29,
and further icvclodi.ng the' step of setting the number of allowable
retries according i:o Lhe transfer rate. 26. l~ meChod according to claim
?.4, and further includincJ tie step of setting said recording unit size
acr:Qrding too recording mode. 27. T1 z-ecording medium for recording
continuous data ai_ry a recording means having a certain seek performance
and recording modus for recording said continuous data at a cerl.,~111
transfer rate, comprising: .z contzo~ region for storing management
information, and a daCa region Fo~_ storing sand continuous data in
recording a n.i.ts, said recording unit having a predetermined s~iro in
accordance with the transfer rate of said recorded coat inuou:,~ dZta . ZB.
~,n aphart~tus accor.dxng Lo claim 27, wherein said re~:ordin~~ unit ha.~ a
~aredei.ormined size in accordance with the Nre>; perf.ot-mance of said
recording means. ?.9. An apparatus accorcling to claim 27, wherein said
r~cordinc~ unit has a predetermined size in accordance with the recording
mode .
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