; e3elj B6. Tz511 N 01~ 20A? 1 RECORDI NG/ PLAYBACK APPARATUS RECORDINGVPLAYBACK
METHCD AND PRESENTATI ON BACKGROUND OF THE I NVENTION "This i nve‘h y 9?
relates to v recording/playback apparatus, a recordi ng/pl ayhack rret
a presentation nmedium In particular, the present invention relates to a
recordi ng/ pl ayback apparatus capabl e of, recordi ng and pl ayi ng back data
with a high degree of ef ficiency by m |fy| ng the nunber of retries Dat a
recorded or QLD TG SN P RECORDARE hERAR WEAEBPt er to an
Hen) is controlled by a fil emnageﬁmwmw:aﬁmf aI e c>pc rati ng system
(abbzevi ated hereinafter to an OS) which runs on a host corrput er For <.
exanple the HDD is not aware of a location or a free area | Wﬂ«La

as to be recorded, so that, in a recording operation data i

| ocati on speguﬂoemohw-mha;hgenﬁnqqnputer In a playback operatlo

other hand, data recorded on a disc is read out froma |ocation gﬁ%0|f|ed
by the host conputer . In the case of such an OS as M5-DOS T" and UNI X ' ~)
a recording areniof s avéhslon Sceiaticdedol ntpe@atc&n@/m&sjb@akse@;mra&mch
having a fixed size of 51,2 or 1, 024 bytes during . initalization Data is
recorded ien fG&PASIBA beka v s metHios! ﬁéﬂh@dpr%%P iPPeBetduBs al¥ i xed- si ze
di vi sion methodulhp, t PR CasE @l b hikX8H- 828 &l Wosizon method, when a disc
isinitialized, a sector speci fic nunmber, which is also referred Lo as a
sector | D”H%’L\ﬁ%iﬂﬂt/ehavm‘ékt%“{f@jﬁ%ﬂ#ﬁ@ebie % e dAngcapérriay epr esent s
a physi cal, l@cati.gn a, dj al ley ! 8-bits
sect or nu%%egz%RL%ngPh 1rllz\a?: ? % ag §f f§§§&$¥§ e“%ggggéﬁggaﬂg 16-bi t
error ey 2602et2ipa. |nsepct|on code which is referred to hereafter

as a CRC (Cycli e I > The h 0 t ntrols sector
| Ds as a seri esDC\of oglggg ca]f C#(Qckpglgﬁkeggeasqﬁr@;s%m.% ﬁ%lgg operation to
record dat(axrtme\vfiosbdcbﬁpuhétespﬁclffn eH)DanlhBéom\e:mlesselnblyng &iphysi cal

| ocation on the di e data.is to qEoten Flg 10 is a a
bl ock. d agPHCSRS A ACEY B ca H0MHAEARORY BT hi PERAL L {  HDD,

Assunme t hate;MeQY its dpedsaswRlél Qi chhihShbypi €adpwa@f.i ggbation. In the
HDD 1, a mcroprocessor- unit: (ahbreviated hereafter to an MPU) Mcro
Processi ng*tHiittsr ﬂ‘ecHHPréanaF)‘W"H}hé’u 8ndopttite MDB frek 8ER%o circuit
12 gener at s WHilcH RG LS §Rakof B £ANAQId, T BY Bnyo] C& GPIdeBREOA
(abbreviated hereafter to VCM 13. The VCM J3 noves a magneti c head knot
shown) to W PFederer fitad ier dEktperi ¥iogh aoAcgalier srecifacdubeEhas is used
for storingogatdmanelyed i am,ag, SxLeldbd-a 381l Con Atk 4l 8ahA, Suppl i ed
to an externa destl nati on, read/ writ hannel processing unit 1'l
carries oudialpr wesmchagi tom gedésat bs arsidgralt foobea r beortdesh epreifheddi sc:
1B and progce §1| ngn Qa pl %thi ack a signal read out fromthe disc 18.

Control | ed % £ “Aar d- di sc control | er (abbrevi ated hereafter to
an HDC) 15 COI’ItTMHShCOp&fs&I icdnsukch whid® @ndis-ead vuindlaizrd m,0aand fromthe
buf fer 1G and exchange a data with the R W channel unit 1'1 .
The MPU 11*“CPHE L VTLiFed £115, l'E’hcz ‘Hﬂfdl%nﬁﬁdd?ﬁeq?-% ﬁﬁﬁn nel

processi ng statbrd 7o agte IepnRC hed ikadeatin adthen 2byran, MR dyBe HAring

inicialization. Data is recorded in data-block units. This

mathod is referred to as a fixed-size division methad.

In the case of the fixcd-size division method, when a
dise is initialized, a sector specific number, which is also
referred Lo as a sector ID, is written into the beginning of a
secbtor. A scctor ID represents a physical location on a disc.
Typically, a sector ID comprises an 8-bit sector number, a 16~

bil track number, an 8~hit surface number and a 16-bit error-
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ECCs (Error Correction Codes) are added to data to be recorded‘gn%&Ithonz
di asc- 18. Wien an ECC error is detected for a sector in an opetat t

pl ay back data fromthe sector, the MPU 11 issues a command to repeat the
operation to read out data ,Fromthe sector . This repeated operation is
called as a retry, In an ordinary HDD, a2nunber of retries are allowd and
performed internally 11 N OV Z042 V 3 In a case where data can not be
read out consEedd o CoMeawheeh Of s eMAnRrirkdaL puRdera @ <2l hewabtrecretri es have
been carried out, the MPU 11 treats the sector as a defective sector In a
fol | owi ng 6p¥F Lt difadapryeCleela) iGR45-a defective sector) the data is
witten into a BaChstl BofPubbhl SENRALR 18 8Rctof NS Is% Gakkedas of
alternative-sector processing. The IIDD 1 is connected Lo the host conputer
2 by a bus}ogued dslogk sdsregans | (IEHut eFnSHRt@pRYatiONt See¥eperd or an | DB
(I'ntellige i | ect rani b M.t he C t . -DOS is used
as an OS ZQEL%Fdﬁgé%'%ﬁvgggbgggfsﬁiuggé %r%h?ﬁ ?Cﬁﬂg#?%&égpﬂg§disc 18 to be
accessed aphgshtacki meviice. oA Lhgi diaic fimteavhpelogriemddai $satprisgram f or
witing necessary initialization information such as , sector ID5 and a
file nanag@ﬁéh?cgable during iniotialization of the disc 18 Linked to the
device driver 22igqi dd He khogleak dDiqmin BHOGLAH 23y 3OS (Basic | nput

Qut put System 29 renders |/0 (:Input/CUtputé services for inputting and

out put t i ng“AAEATFFHM U@L GhehEeEBERY 2t EDBr ot 23t R MEgEPEetf as a

col I ecti onu@tdr gutiderPriogians deperdeion?igidahasdnare the' MBEN daga havi ng
a high rate such as AV (audio/video) data is recorded or edited on the HDD
1 in | ogi cBItCBPBERCHUHIRS it (BBRESHIAIRS #aFaafscscr tay 8fVovlicEpe disc
into small pphecssify datia)- 1TNecfeRbI£7ANY Rfcdabas i S¢ kipwapas,fragmentati on
When fragnent data is read out froma disc, t> road operation frequently
enters a waEREVst atecwide Y% Jeagdatesks dnididgskigeybl ind oeatroliéad 2 ar get
posi ti ons, JBieakbog Gte,conbhaul iy Of Hdle.QUbRUL, G, 31 ORder ybg SOl ve
this problem data 1s recor ed not In l'ogical” bl ock units, hut "an ¢l uster
uni ts each ICompresi mguspwdrial hbhdcknetidtewnTypbcal pyeddtersiinedotrackl ust er

unit is 1,U2! .sectors._ The si.ze o uster unit is_set at such a value
that the céﬁ?ﬁgﬂP?yO%ﬁlo fﬁbﬁﬁdatg ﬁ%géubﬂgyﬁﬁcR°CdlﬁﬁFrﬁH?glﬁg'g?“ﬁ
operation icauskdl Nesh AV tefrnal.heosld @ angcandede &M d heipihiisedi sof an
fragmented into cluster unit is . The size of a cluster r is made uniform
for all datt¥ Cypas ot loifdriano mikEeodetiticofPeBnar | REPCHTF Lgalindtt L dat a

easy to conlh@hetyRicahtdcd 8 ngl 28 QbndrAdist 8ighalsed W RRoS¥kEeTEl Y
smal | value which is obtained with regular data“such as text data taken as

s referenc@tP the dise F awdcpysressing Liso Pdaul Papbvevaignadaraadeent ded on
the disc i sREONRC! 8: L& 20MBNIRLILQB1 HEFCE) Red aRaVE; | y@ﬂr%l%'i'scamunt of

data is recorded in Large cluster units,” an excesslive arge recording
are’ wll |ﬂ9HWQ§ﬂéGF W?hb&ﬂwﬁﬁqﬂﬁ acchatter twamnaHBB) bkd deremeilsed from a
sipl e propgitienghsr b atlan. wilh BaheSE &GS RL8 LEANAIG Al 8.9%.an
assimed transfer-channel count. 1A this case, HOWever the size o“a &fuster
i s not optilfurndl rxebladngeoriatta meiht ype RIW ddanahdptbessnimherindat hansfer
channel s arg not, reflected in mupper |jmt of e, punber, of retries that
can be carﬂﬁgh%%gt?ﬁh %Wé*évaﬁi°d%%8htei$%ﬁ*ﬁbﬁégté5 ?Wgéjﬁhfgﬁ%ecording or
pl ayback opdramicanpAscassisylinitt N bransdatedtadetoi adPtotear ®3t @ad For.
data with %ﬂﬁ}ﬁigtl%ontinuity requi renent such as AV data. OBJECTS OF THE

| NVENTI ON s Le.

ECCs (krror Correction Codes) are added to data to be
recorded onto the disc 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 a4 relry, In an ordinary HDD, a number of retries are

allowed and performed internally.



It is arnms "gin object of the present invention to provide a

recor.di ng/ pl ayback apparatus and a recordi ng/ pl ayback nethod Wne1e1 rN0M1<2002
Hunber of retry operations is determned in accordance with the size of

each of units in which data is wittenand/ or played back with a high degree
of efficiency without |osing date contiHAuity 11 NOV 2002 5 SUWNARY OF

THE INVENTION in order to attain the above objects, according to a first

aspect, of therpreseifad MR AALathEaT @dtsbpr ovadlesh v exardichyypfagiack
(apparatus, a recording/playback nethod and a presentation gedi um The
appar at us acenpkpBese s udplay nhgbasve & e Klewabip pr §F NP & K@ VEoRLFAuous data at

a predet et ned,transfar, naies 12, LeLOr A0 deybees hayiqraaceqet ain seek
performangé' ahd reco’rdtl ng nmode for recording the continuous data on the

recor di ngseedbum i hn recOydiawg.ngnioper atnicbra tii wsiteedatimgirdévitce for setting
the size of the recording ynit according.to the, fran e_af the
suppl i ed E8AEFRLSESS TATH l:li:ﬁ\é: FiPrgg 1e n’tg‘ltt%n ifebef gg@go{]% i

Se ng device sets the size of the
recordi ng URist nAEE0R ey tThitha s: caebkd parfeomaanee- oéctde precesding. devi ce

The; recording device includes a desjgngti evi ce r signating the
transfer rata atgolBPnly td Q%Wf&icﬁgtgm‘gé“. q‘%ﬁg f)?lg‘tlétg’ét?iei)ﬁ'g%dg’&lsée
i ncl udes a,dgViaGeahogcset thma 1t henbaeor diygdnilhtei Zecar cardiorg aho t he

recording node. The apparatus further conprises a second setting device for
setting t HPMuADEeldfyant oabie FleCtresigteMli-ng to the transfer rate The

apparatus further (GaMELEes, A $RG0nJ BELbONG Heedeatosn s@d tiNg tahe nunber
of allocable retries according to the seek performance. The apparatus

further colprd sedvars@ohd sepiengrdedic 4browsettengiffel huibet® of

al l owabl e retri Es ac i ng.40.J1u L Chi ikt h$hEe ~s-aNov zo002
6 BRI EF Dlé‘éd:%llf%?‘oﬂ%og %EIEQER%EV&%CS]CS E&?ggp(ﬁreglr gg)crgh%l gt eéuarl%e%3stleasngi ng of

t he i nventpomyrmefferewee tisgmaes @ ivhént bi 2 bidatg odesappna bromrfgich

acconpanyigg égéﬁgrn%%B %%dmgifpic management table during
initialization of the disc 18. Linked to the device driver 22
and the logyical format program 23, a BIOS (Basic Input Output
Syslow) 24 rendexs I/0 (Input/Output) services for inputting
and outputting data from and to the HDD 1. The BIOS 24 can he
regarded as a collection of routine programs dependent on
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 conlinuous data is scattered over the disc into
s10a)) pieces of data. The scattering of data is known as
fragmentation. When fragmented data is read out from a disc,
the rcad operation frequently enters a wait state due to head
seeks and disk revolutions to read target positions, breaking
the continuity of the output data.

In order to solve this problem, data is recorded not in
logical block units, but in cluster units each comprising
several block units. Typically, the size of a cluster unit is
1,024 sectors. The size of a cluster unit is set at such a

value thal the conlinuity of output data in a playback



Fig 1 is a block diagram showi ng a typical. configuration of a |gst

conputer Lo which the present invention is applied; Fig 2 is a dlahNQV 2002
.showi ng the state of a transfer of ETV data froma HDD to a host conputer;
fig. 3 is a diagramshowing a typical strucutre of a data managenent fornat
of a recording area in the I1DD Fig . 44is a diagramshow ng a | ayout of
clusters of 71V data with : sizes varying in dependence on the recording

nmode; Fi goperatdodli 29rameshawangevel al f ane katweescsd eedwibeheotissbannel s
to be transferred and the cluster size of transferred data with the nunber
of al | onaBFelFagRrercsed akd® 3uatparaneier Fig 6 is a di agram showi ng

rel ations betwega ihg. njiher 19k cehapneha AN -hefidl red HAe @fpasbuffer
with the nunber of allowable retries taken as a paraneter; Fig shows a

fl owchart inepr8sent? nep i ceegsitagnt ot ol syl trachddacad fewmdpta easy to
system nma t area a .hast.; ter 4 ti F1.g 8 shows

fl owchart %?’gg?ggéntlf %%gp}gr at iLr(}}%s‘ (l:ggp&l?gdaeocl}tusslgggt IP%a:l%]g(;ésjtat!(:oa%puter to
record AVeddtamFlg Sushows ladf Wwhikchait oepriesentiibhh opselds aradacanched out)
by the host: conpyter t | ay back AV data Fig..10 is a q‘lb‘lo k di agram
showi ng a ypi ¢4l Hﬁgﬁf‘r‘gﬁf%t Sf SFTERRTTR at dt‘gFts%é%o?%iangq sgﬁﬁack

appar at us iH @08 shews, andheomphadhthepseseidd gy @per ai §©nsa qaddnicedoout by

t he host conputer to record AV data; Fig sho a flowhast representing
oper at ondTCAMFREAL ot G55 T HE N0 GPoUBp U brs (T aG BNt Ny Henoand Fi g
10 is a blaQek dicagiam shew g crypheak, canfd.gusativenyofathe rel ated art

recor di ng/ pl ayback appar at us. ~ ~ Nov ~oo~ DESCRIPTION O THE
PREFERRED MBSO RENFSe? will be wasted.

The size of a cluster can also be determined from a
simpla proportional relation with a reference data transfer
rate or an assumed transfer-channel count. In this case,
however, Lhe size of a cluster is not optimum. In addition,
the Lype of data and the number of transfer channels are not
raflected in an 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
rate is not guaranteed for dala with a strict continuity

regquivement such as AV data.

ORJILCTS QF THE INVENTION

1t is Lhus an object of the present invention to provide
a raecording/playback apparatus and a recording/playback method
wherein the number of relry operations is determined in
aecordance with the size of cach of units in which data is
written and/or read out so that the data can be recorded
and/or played back with a high degree of efficiency without

losing data continuity,



The followng is a detailed description of enbodiments o the present
inveption with reference to the drawings. Fig. 1 is a block .Fi“ag{ ggm_
showi ng a typical configuration of a host conputer 1 to which!th We
invention is applied. It should be noted that recorded or playback data is
AV data conformng to the MP{EG (Moving Picture Experts G oup) system 71n
MPU al enpol yed an the host conputer 2 controls and coorinates all
operation;; as well as executes file nm@nagement of: user data. The MPU 31

i ncl udes an enbedded RAM ( RandomAccess Menory) 40 for storing data to be
used t engopBARY yOBULHYE aNVENTABDNe as”1) UM17g newt y found defective

recordi ng areas as wall as necessary information on file managenent. On the
other hand-i, z lost RAM 3?. is used for storing data such as a

fil e- managenenit otabt ecd nodtadinngna diedectodjiests4laoserding def éct processi ng
A nmenory controller 33 controls operations to input.AV om an MPEG
encoder :iéréhdaéHPﬁ&t"‘ilV“ﬂé’tré?Stob‘tah”wﬁﬁ%oendcgh‘ggg %é\'%ﬂg‘?%dgﬁio idrerpl ement
simul t an ; pdh Rgnand Pavback , oper addaisigThéagback ymeomy ¢irider 33
also is g%lral%g@t@g /?Q gn ATAﬂi( 11WAttachnment |1/ F 38 by \A@X%f?i a}‘gdata bus
3'7, for cqmosesthEagni Heek¥hcd hGpaPREFBNSS (P PTFGE “afnd” otk plit's

and to a buffer 3A .gpglpy&gegh@ébog@mﬁbﬁg nghttavatbanksedeaadniiBd s used for
tenpoarily Stori ng dat & i nput and output to and fromthe hos% conmputer 7.
For exanpimnsdatra rréad oureéoodthdoNafR PAY S i éd P oSERE HDD 1, while
at the sane tine, data.s I e EG ehas t32 kensipuedsin the
bank B. A%C't'%fblé%a”tcv?oa?ﬁn%??é%@%ﬁgx%%%r z};’%(?o% ar cq?(rqrrpl eted, the HDD 1 is
swi t ched 4o de rkaniccArtiontheediank iB, reonsefentiiyy. #RE RPEE &hcoder 3!,
is switched fromthe bank B tp, th nk . u outiti rm the bank
B is now ?&hpptd &S5 R@’Hﬁﬁgifm\fmri %elgaléet gg é‘%i‘teﬁ"r&%gggz 8 sona tine,
data supphiedrding heo MPEGreaceder 3b:d fnohessoprldidch apfdARORSk 11. The
MPEG encoder 35 receives an AV signal from extern S : a

t el evi si odakeeeThHerfHott ﬁ?&&m’l“ﬂnd?ﬁ’ec‘f iSgegrﬁe%gﬁc%h?engoailvitg%otréaﬁgggtﬁg?o
signals indivi duablyidd @Fadedansr wé# forthaechPES fioe netccamid nghen

mul ti pl exes the signals before supp‘l ying themtoq the nenory contr IOLer 33.
In the MPEGvdecorBlee B6:014idgo dgdEac ahif |50ad§?%1’“%?fé“§bgp SAre ?rom each
other by a denultiple (N0Qfs f8ho bef @ii@achoi sedeeditas mobee WRY 31,

t he host gﬁﬁ/ﬁga?iﬁ ee(lr?r‘gerrtollrrh&scfgﬁt \ry?)li?‘er 33 and the ATA 1/F 38 are connected
to the datfarsuss87)idheddicd /iRc3gdseryeterseahornfeEFHe Yt ween the HDD 1
and the host canputer ../ a 3lordiNg hedet inaes UL the HDD
1 are the réa“r(r’é(agggv\ﬁlé Lh%i%@%}ekr?&agggri{%eﬁ%ﬁizloerIb?/ referring to rig. 10.
Next hash qgperatuenfoftbbe dogtricespat eecondretéipPalfBiCANERAY si gnal
received from.an ternal hos t L.t he _Fi u a television
recei ver i*CWddpdl ﬁﬁﬂ PBUPRE %@gqgﬁéggg?r%%l hgcb%&é%?gﬁcgge?%S encodes

vi deo and gudid ey gaaks tndi ypghaidus Cnreceorampyd seist A $ACOMPEG syst em
and then multiplexes the signals by using an incaorpor | Pl exer (not
shown) beforie \gppiyiKg fﬁén?‘ftot’t‘?% tx’ﬁnﬁg?}b%ﬁn%r&lﬁéjrdgggg g’ﬁlé}:%r(gnory
controll era&?ox‘?}litn%;tt% the AVeHatarfidrdaheebufheragphitatulse fatohed t herein
tenporarily. The U 31 cc>ntrols the nenory controller 33 tpo read out the
AV data backndrigms e segondr s8aLing fdevddeu P sSEfd SutHst E“Y‘ﬁ‘érd% ato the
111)C 1 to r 8C0 .her ey, : laYpackeopediadd ami®n stike .ot her hand,

t he MPU 31’“8?‘\’/“6’?‘913‘[ Cat%'gog&%ngtggkﬁhﬁg ﬁeﬁ% igntrol Ider 33 to read out 11V
data of a predeterm ned anbunt fromthe HDD 1 and store the AV data into
the buffer 34 Receiving the conmand, the nenory controller 33 reads out: AV
data of a predeterm ned anount fromthe HDD 1 and stores the AV data into
the buffer 34 tenporarily The AV data read out by the nenory controller 33
11 NOV 2002 9 is :applied to the MPEG decoder 36. The MPEG decoder 36
separtes the 11V data recived fromthe buffer 34 into video data and audio
dark, decodes the video and audi o data separately and output themas an AV
si gnal .

data from



Fig 2 is a diagramstowing a relation between the anmount of transferred
data in sectors and the 7. apse of time in an operation to traan1rNixgdzﬁﬂz
of 2 channels encoded in accordance with the MPEG fromthe HDD 1 t'o

host conputer 2. The AV data is transferred at a transfer rate of eight
Mops In the case where the nunber of pictures (N) is 15 and the apparatus
frequency of I- and P-pictures is 3, the size of GOP (G oup of Pictures
data is 512 KB (1,029 sectors). Assuming that the cluster .size is 256 KB
(512 sectors), a GOP conprises t_wo clusters . Data of channel J. is read
out fromits first cluster alter conpleting 1 seek operation by the
magnetic head, a tinme to wait for the disc to rotate to a desired position
and a track junp, those to be done within the first 50-nms period of tine
Dazi ng t hgrfalkl ppsag GO0 operbpdpedwinae, the data of channel 7, is

periods of tine, the data of channel 2 is read out fromits first cluster

and transferrefd,f 0, thg NonoG AIRUL flic & SR RBL o F NenOPEIALIARAL O read out
and transfer the data of channel 1 is tenporarily suspended. fhen, at the

begi nni ng rofferhacei fq MBE: ke Fori 6d] bévwirigreleschépbped atrion to read out and
transfer t C .1 & d fromits second cluster and, at
e dat ﬁ\),(frﬁlq ég?z{n@% et Bg %ﬁf{s\&m

the end of the-si erio ime the operation to read out and
transfer the data.of Thanmdlock fliogranssidwisiy antlysktcohd-alfigtensipn ? X

51 2 sectorg) _i ded Likew se during the fifth.and sixth 50-m, .periods of.
i mes ot n el BT oI faad Cout  ARATES ATSTEr o ABVERT 1o e HEMIRES |5
suspended tenporakidy.:2 Samd atilayraat shde tapgihensngtof of he tsevarficlh 66-rns

period of tjme, the operatiqn to'road out and transfer the: data of channel
2 is resuﬁ%ﬁdﬁ}Sn?roﬁf“ﬁ%b)gﬁbf 18°Ft SOWESIHd cluster and at the and of the

ei ghth 50"ns perigdgof3 14 ne.ditbly@aAPER&ri AN at @ypead) ostridiardatex af channel
Z Pramits first and second clusters (- 2 x 512 sectors) is ended. In order
to sustai M tleM@BABFRARTE yEOMmaE @t 4 FPatRtidd, arRa; tholhovliBRy condi ti onal

rel ation nust be sa&i. sjigda (LA §R8A nd RNSLBG LT BF €1 s (AT /Y
allowable tine) > (Required anount. of transferred data ,..... (1) The

total . nurdsdr efitbr ahsterea g dguiependenay snsthe pheoMd rOdRE -
CaOP/ cluster sizes:),n the.c f .th I h i Fi , =1,U2.9
£40 418036 Gl D 2 0000 Do Do)

sectors/ 512 sectors”~ hat I's to say 1n° or V data of
one GOP (=mmi@24osechansdl shichhd srnesbechedt iamd2 tbkust esiseeacivehadi ng a

size of 512 sectors twig of. transfer are roc; zreg The,_apove fornul a can
be expresi@ﬁ”?ﬁ“fé?ﬁsdagaa%ﬁﬂhﬁ*ﬁhpﬁﬁg?ér%Pégﬂpgﬁ oG T B HhIP ARG 25 TaoP/
(n XM -  olfakketr;' f REV) ) .. IthlP:;Gx TGf/m...... (2) Wwtt'le~; n
is the nunber of recording or pla bach channels, c is a format efficiency,
TGOP .is a CCP tifg9s oy 7 RFSEC™ S G MPIZB A gRST BREYATR (Mbps) TSEEK
IS a maxi numisAclk (t cABnh&BS)and HREY rb§udr&d AL A€ ofeobUt EON ¢itTe theec) and
RDRV i s an |qternal &ransjer rate in the HDD ( Mops).
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
compuler is activated;
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 oul by the hosl computer to play back AV data; and
Fig. 10 is a block diagram showing a typical

configuration of the rulated art recording/playback apparatus.



In the above .fornula, a worst fragnentation state is taken into
consideration. Ire a worst fragnentation state, a wait t ti me‘]cq)anOV 2@021
baud leak time and a disc revolution tine is entailed each time an access
is made to a cluster in which data is recorded . It should be noted that

t he above 11 N O V 2002 11 fornula doe:, not consider a time to carr out
retry processing in the event of an error detected during an operation to
read our. data andl defect processing after the retry processing The size
of one GOP is expressed as follows: GOP (Miit) - RMLITrG x "1'f; pP Si.ncc
one Cent' |peuRnPFeSNNDE| Hst efrrURRERAEMREIEMMA sas Lol . [ ows; out zetry
processi ng an operatlon to read zetry processing. follows: the size of a

cluster (:lu:.l:er (Mit) - GUP (Mzt) /M= RWhG X TGOP/rn ...... (2 a)
Iy r.~ arranghlﬂg a1 sil g (129 .a T@@B:@@a Jp@scf g&qoasokoémo@ﬁaenwol%y ~
("rSl;r~E2 n TLZ1~,V) x a X RDftv X n X L~~DCt V-n x Rh3C~E~3) ......

(2b) It sHﬁUldn@eoﬁthGV@hﬁﬁoﬁ(ﬂmhﬂ aeéeb§n¢% Qﬁﬂﬁh@edrbylﬁ9®rrﬁkﬂ 1
al gebz-ai ¢ %ﬁ'oe&e 1%{,9&“Oéha&muldaépgkc%l ks gk R gh g i i ud

By substltu the ax &ssi on on th fe~ B ;,ula (2b)
foz: TGO amng&quat ﬂoncn(ﬂh)ch thre rmezenof;nacrcﬂm érs aspéxeaiGSSetd as

I(O:?:I)(I;\\I/V-S-n X Sldi Il:o.o T(;M)% i_hzﬂ:\#rcc,d:qa& gTSEEiﬁ)aclegtata \1/)5 KV dg(t RORV X n/ (e

conforming Lo the MPEG (Moving Picture Experts Group) system.

An MPU 31 employed in the host computer 2 controls and
coardinates all operations as well as executaes file management
of vsgecr data, The MPU 31 includes an-embcdded RAM (Random-
Accoss Memory) 40 for storing data to be used temporarily such
as a Lable showing newly found defective recording areas as
well as necessary information on filce management. On the
other hand, a host RAM 32 is used for storing data such as a
file~panagement table including a defect list 41 used in
defect processing.

A memory controller 33 controls operations to input AV
data from an MPEG encoder 35 and output AV data to an MPEG
encoder 36 in order to implement simultancous recording and
playback operations. The mamory controller 33 also is
connected to an ATA (AT Attachment) I/F 38 by way of a data
bus 37, for controlling intcrface operations to input and
oulput. data from and to a buffer 34.

The buffer 34 comprising two banks A and B is used for
Lemporarily storing data input and output to and from the host
cemputer 2. For example, data read out from the bank A is
supplied Lo the HDD 1, while at the same time, data suppliecd
by the MPEG encoder 35 is stored in the bank 3. As these two
simultancous operations arc completed, the DD 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

oul (rom the bank B is now supplied to the HDD 1, while at the



("1 hCnl-'f.ZI?\/}/(c:xi'DRV—anNPEG)/(eXRDRVanhNPEG)-
TSI~1:Y + TRo;V} / ( 1/ RVPEG) -1/ Th
( B < Ry 1 O x RwEe 1 (e i N NDY, 2002

(Maii:) ~ (TSEEI< + TREV) / { 1/ (n x RWEG --1/ (;: < |~

one Miil = 1,029/8 kbyte = 128 kbyte, Custer (kl~yte) ~ ~. 2D ~ cItIsCEx
(Mt} . Thus, Cu.,t.c;r (khy~:e) 11 NOV 2002 12 12B X ( f Df,,HK +

'f RE; V} /(1/ (anI\/t’>FG) 11 (e X RDRV) g ...... ( 3) 11s ac~~~crit~od
above, Camls‘h 1acdh%?rdc§§eb‘fpi]td rén‘éo@@fl 85 di $ Giow? ¥k ki on rime
is et; talle eac time an ,sccc~ss’is rnaclc to a cltistez i.n I ch data
S recordadszmw,AB.n nd; ~ii;io~1 Lo the hFad seek tine and the disc

revolution ti c: ar t ime to r.axry Qut t rqocessing in the
evc; nt. of ann?thre. B‘?Qge& ?‘é%r P &5 C8pet ation™ ngegg %% npc?e{]ta 1n this
c-.ase, thexwsizalohoacchust eds is t@i]&ﬁzessad xas:efmrlelromst hdwrlier thikbyte) Z
:L?.U X (Tal ~. FK + (7 ~I ~ NRTRY) -1 ! (e x RL~RV)
) e (Lyr ungheodi e TE g s’”tdhé‘ %z %ﬂ a l?éﬁ?f-%’%g% Thown in
formul a (4)cdodddh@eSiilR eﬁetm@wﬂ@n é@df&iéﬁhdmhmtlbﬁewﬁ:ﬁwy as
Lormul a (3) except that the retry processing has an effect oz |f. n%Chenl ry

Lhe disc L$iUpilt ibedR e 6 RRPIREV Bypopite WRTROrY ponfgaller 33.

the MPEG decoder 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 RAM 32, the memory controller
33 and the ATA 1/F 38 are connected to the data bus 37,

The ATA L)? 38 serves as an interface between the HDD 1
and the host computer 2 through the data bus 37, The
functions of the HDD 1 are the same as what have been
describod earlier by referring to Fig. 10.

Nexl, bhasic operations of the host computer 2 are
explained. An AV signal reccived from an external host not
shown in the figure such as a television recciver is supplied
to the MPEG encoder 35. The MPEG encoder 35 encodes video and
audio signals individually in accordance with the MPEG systoem,
and then multiplexes the signals by using an incorporated
nmultiplexer (not shown) before supplying them to the memoxry
controller 33. The memory controller 33 outputs the AV data
to the buffer 34 to be stored therein temporarily. The MPU 31
controls the memory controller 33 to read out the AV data back
from the buffer 34 by fixed units and outputs the data to the
UND 1 to be recorded therein.

In a playback operation, on the other hand, the MPU 31
gives a command to the memory controllexr 33 to read out AV
data of a prodetermined amount from the HDD 1 and store the AV
data into the buffer 34. Recciving the command, the memory
controller 33 reads oul AV data of a predetermined amount from
the HDD 1 and storas the AV data into the buffer 34

Lewporarily. The AV data read out by the memory controllexr 33



The forutula fox finding the size of a cluster fromthe upper: I1i mg ZDQZ
Nk"1'1tY of ttmnu;*hcr of retries with the retry proc”ssj.nrill¥
consic3cration can be sa.nplified as follows: CJ usl.~r: (khyte) ( 3 +
N(:TRY ) / ( 3/ (4xnx RWPEG) -Z/RDRV ) ...... ( 5} The above
sinplified fortnula is obtained for a 3 5-inch 11T.7 I1Uf), ,z disc:

revol ution speed of 5, 400 RPN., a TSEEK val ue of 0.02 sec:, a TREV v~-tluo
of 0.01 sec .apdidchotavtheffim eilaeyda: %6f Ohe WPEG ddtadei 36 a

rr_~llistic: value . Conversely, by rearrangin [ { ohumber  of
al T. cm ~tsdparateer LheshKRIRY daeeved Hﬂ’hg‘%ﬂ g?ﬁfg °Hi !\ilgn é%us\{ gtra si ze a:

fol LONS 1%1 aﬂmo'\hwuzq%oﬂd%scmé $BfeX ap¥ bndxol dMA ~~G) --1/ (e x

RDRV)f/ 8xTR S~~~ T /"fREV -- ~ ...... ( 6? 11L Cho

begi nni ng)cqfaxaut@é:Waamianstwts tiemPE 31 %%rﬁd&"é‘sl khc trutnlr of.

al | ow<zhl e r~i, s fzom ht‘? ow@fxgcg'af'éﬁﬁionsl&@@wfab@dt}ﬂﬂ gnduransf er
reduest by uszn the Above form . is mdi,~gramshow ng a typical

struct ur eupfLz&udﬁuarrmanziaﬁem:ﬁmcmmrﬁaﬁﬂ@f t*ép rJeE(RﬂGdloﬁgta‘F‘%a“i‘ Mt he 1iDp 1.

As shown in thc~ et Ny eNldr 67 SCORALNG AlBRoQbat e disc 18 in the
11 ~f~ 1 PROCHNWRD 61°| %ﬁqﬂ”rﬁgl% Ebtr?sg’gu%@g I'DAS namely, fromI~G ~U to

|, r311IN . g¢edrdaitd oviithhANEIMArG ef s ¢bp ADP 1etr,<ortd1en§0Av a2t Wher eas t he

z: omai ninr~ r~1311M Lo LUPIN aro_used, for r ZT | rmat:ion
*f echnol oé~y) That’y dF‘r‘rél i Fé%r%ﬁlrfedaraga cgggﬁ%ré}?s’%sr%ez%aé%l&gpdata azea,

a TCC ( Tapxgsof ﬁprmﬁﬁtcﬁg)beamaararum rﬁxmacobfcpmu\yra;tef(eldtlbl tp anda. The

11V--data recording area . and t_hc audi o--data_area lCOI}StI Og-: ;a0 area in
wh~. ch uséhcdapreaEm o Lraaaesrdedl )1 of"thE Bt AEV Hand, thé" area and

the serondar céSpd?éne&‘ip'dLStmc%L%es) addL 4 QfsebllgdKBO(B,SOH speternln, ~naqerre ~I

area . 11V d,~ta i_~ recorded i rr cluster unil: : epengence
xecor ; di n@%snmch@~Lmt tiHee Piessar THE rigcdPd8i K b?’]czr%ﬁcé%af el ?’~ om node
| .o node. an,. egll @r reco=ding editable dut,n, the recording bit

rarf: is t‘“ffﬁ'?’cal Ty | e| Ght Mbps. An SP rnode for recording video dat_~ of a

rel atively hi gbhaguab{tyhainal tlyhpCIaELd rawgc :laeai h§s af $r¥tatd 64 Mps is
s e S 0 e AP, M edap et dh it gt of
ta wait for the disc to roLate to a desxred position and a
track jump, those to be done within the first 50-ms period of
time. During the following 50-ms period of time, the data of
channel 1 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 opcration to read out and transfer the
data of channcl 1 is temporarily suspended. Then, at the
beginning of the fifth 50-ms period of time, the operation to
rcad oul and transfer the dala of channel 1 is rcsumed from
its second cluster and, at the end of the sixth 50-ms period
of time, the opcralion to rcad out and txansfer the data of
channel 1 from its [irst and second clusters (= 2 x 512
sectors) is ended. Likewisc, during the fifth and sixth 50-ms
periods of time, the operalion to read out and transfer the
data of channel 2 is suspended temporarily. Similarly, at the
peqginning of the seventh 50-ms period of time, the operation

Ler rend out and transfer the data of channel 2 is resumed from



t: i urc:, aJ.thotlgh Che quality oL which ~.s not that high . A clusi;er.
is ac:oller.Lion oCa pl.ural"ity of logical blocks. A clustFr.4i4

smal | est: data recording unit on a disc. The size oi' a cluster Lz;r Negvl 2‘002
dePcndence on the recordi ng node and c:an bc: found by using conmputation
formula (4) . or {5) given ahove. 11 N@ 2002 14 L'ic~. Ais a diagram
showi ng a | ayout of clusters of user data and system-nmanagerrtent data to
be recordéds Ascetbwnluatdrh-andi gur the dre ofi teeofightit|d0-mst perobduser
data whi ch _cap be video or. audio data, var~i¢c5 i,n_accordance . w,th the

recor di ngofngﬂ‘ae and'§ ~°H%T5Lh+&“b§),0u§?ﬁ% %L?tor{%ﬁi fjﬁf?o%gfcorar%eém%gger%‘ (5)
cliven ~typverikst Shoudkhrl raledetbat- dat-asite Eecosegd iisnteadedhf :

,ystem -rnanac~enettlL area i.n | o%i cal Vbl ock units . Afile uni L of nV
d.zta is refc; FPefFieh 'R PAhetpeThe Feptinyidyaofi agiah SHAASIRG  xel ati ons
bet ween t he nepbesy ofq cdhidinglona1@Rerhe (e mak peStetidg@pl transferred
data with the nuuVer of .Zl .|l owablo rntrries taken as a paraneter . To be
nore sp~~ci Lia, i~l~e di~tgrom.shows relations for allowable-retry counts
of 7aro and ong;nfO A . ' [y 1G W t he size
of ct cluster ggrnﬁa%ng%’r%é\l/\l/ab e-n%ﬁftgﬁgssté%bf @?%\Of‘ﬂéggﬁ éhilgforgadc}jlg% gr}glel)er t han
that of am dRkegwabteé- meowyt cofuritraoksfgrred dataal :; o o~avi ous- filom f ornul a
(4) or (5 _ xn addition, t:h~~ si.ze ~~f. a clusCer also increases for a

| arger nunber of c:h.mel:: as is obvious fromformulas (3), (4) and (5)
l:'i.g. 6 1 s ahndi agram shigveng fr elrahs0ass bet)\weerut. hed nusberarcif etrr ansf er
channel s and t he requi Leg é}%e of the bufffr K 4 w Ct % A 1(? nIlI f~1)E . T
of al |l G-ws¥1 EVFetFi Bs™t AReMC A8 WHparifet ef? 1% “B&Sr Rbr S pE&EE, the

di r-tgramsafems ihekagl ops for pldovabkbesesyyl T awrtsref =z2r o\t ase Lor
witing attenpt. As shown in t,ho figure, | _hc ~:izo of the buffer 34 for
an al | owaldt'e- ¢ r yPcBEAET of© ZH B et BE dat@elsfar &PFt hah $4at of an

al | owabl erddd) &at LRk ehof s0PEeoddba-inddi i @ e ANR ARAHRG My Sd 28 Qf dehe bu f
Peer. a 1 s,0 incrc~asos foX a |arger nunber ef channels . The fol.7. 0w ng
descri pti oh exXHc&icRs - pkBéeSsphgt tanydlcay bBaAK: atiaerom t he

syst em nanage - t..C Tiqy It o$p@CLEV Wi t h,
reference to gqﬁg'oagﬁg?wggxgé\ggi(ﬂgﬁib.cd.g%?&l%{ds nov%/r? TiglnEFh%]é‘:s’lgdglure, tl~~o
fl owchart iegimdgosist ksalefiépwsSl air which the MpU 31 roads out infornation
inthe TOC :t r. n._1 and info><'tnat ioni.n t:lte secondary-defect |ist
area fxomtl msyst. Emtanagetncnt arez _ The information recorded in the
11 PI OV 2002 15 TQG: x<Rped)or (heomOm X m)s-refsHiked teehpyeafter as dTOC
itIi'~rmati.(,)ni The flow of the prooessing then goes on to a :;{Pp S2 al:
whi ch the NPUMEE iP%?l?ﬁ‘e information of the TOC zrca read"p Vat Lhe
step Sl atymrredeterm ned address in Lhe host ~tlIM 32, czvat5nc~ CLTOC
information. OTCC information z_~ TUC iniornetji.on witten into tlln_ host
RAM 32. Then, the I8 GPREcRl pf sl iesn§r NoRRYRAT R §haN8RED- S3 at whi ch
t:.he MPU 31 wd ij£s tthennf aerpéi &-of the secondary-defect |5.st area
read out ai; tho stop S1 at a predeterm ned address in the host E 1~M 37,
creating o nec~t&f¥t det & #FetimRhésrPthe processing of the step S3 .~

conpl eted, the finsls QUK Bbrd eplALfA Sd! qubPsai L for. a et
insrruction_ "fhe (allow ng description e:cplaihs operations carried out
fey t: ho host THiithutsern maxdunecoerek Almgpat(semd it h reference to a flowchart
st~c~wrv in fitne JAs .shown. in the fi.gur the i.~.ow:harl. hngzns
Wth <-r stet’ J§lbiv E’ts_\ﬁﬁi%é%ut %g\k/g‘l’fﬂ] &clcgj‘ﬁi ﬁggc 1t itlr armd a

recoxdi n<~ nodeRHEV ~BV adatiatkenbhe tenortted xhxer fn ki SO (MBbs) ~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 nunber of recordi ng
channel s represgntige hybpar &"@Tfrmh:@[] f ddr ForrHbRad At idn Welkoagsa rccoxding
rate xeprcrcnt:od by parc~rneLc:r hM>?FG in fozrnula (3) fromthe title and
Lhe recor dF A HotFArcnfddgdadiophe &t ep WEBE ARvUBIRTRtdompstases due
cluster seyhyrugimg dHIMAnG 3 head THE MY afBY, WS delRifkpgathe rlu
titer size using a | ookup table cont<<i.ning val.ue:, c:<~J.culatec~ frcm
foznul a (3)ine] 5 stoid d sk asch' ¢dme dmtacdesise Lot hade pax-anetlustes Used in
formula ( 3y, FYqs =T IRVIRE S Sl 1 t n ~zre known val ues
whi ch are g%ilaﬁe@?g?g‘iey alcc?licjc? Tkénméﬁkagb%xg%g%&? aegﬁggcgggivﬁg goes on
to a step S13 aL which the M?C 31 selecl:s "fUC. information on a free
recording axon on tl~e disc fLOn the OIOC information stored in the hob5i _
| . Ahi 32, iZs described above, the OTOC i nformation has been



11 N4V 200 16 c;r~~ated f..r~~m >, he dTOC i nforcnntion stoxed in the HDD1
at the ;step S?. of thf: flowhart: showmn in Fig . 'J . Theta the

the processing goes on to a step 51.4 at ~ahich i ~h~: MPU 37. fgrwllm/%m
judgnment 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 judgnent is k~ased on the
new def ect table crcuted at the step 53of the flowchart shown in Fig. 7
and :.tr~foeindlai dbct hesr hasts iBAM 3?time Ed dakeyouheome:wf drhegsedggent
in~li.c~ztes tlta~L a new defect exists, the flow of the px:ocessing ~~ocs
on to a stidpths. sVent ¢l i Sraprsdstesid YIBE ROeARREFH RN 4c Xeadaddr ess
of a cluslyar ¢hlat ahachdeas ta}%cegy,viQ@f@&tem@e%@ﬂ%?&é&eﬂ%.uster from
the blank area. Tf the outcone of thc: judc~nont i ttdicates that a new
def ect does noflhexbsre ®h dnen&OPotiherxprarbed Bé £PdWOWE: t he processi ng goes
on to a Step S.LG~, di o [} pSKIL PR the stop S15. At the step 516, the
M.~U :~ wr.i tgégdiﬁwg{ fo}%mtr%e bﬂiﬁg <zrerl at a predeterm ned address

i cy the onbc~ddeakcRé 4@ mndipireatesni QI rsnf ohaasion. offThatclivstiea |, ; ay,
"itUC infQrnation in tho nlbed\o‘led RAM 40 is used as i TOC i.nt'ormation,
i'fOC inF .ﬁn’?ﬁt"irf’Bﬁogta?e%@r "Wd is used as i WIOC i nfot:mat,ion ~nC iTOC
information at playback is used as iHTOC .i. n Cor. cnzt i. ~n . ~'he
flow of the hrocgc;ssing then goes on to a,step Sé? at wiirlt the: MPU 31
<~cqui Lea the n(miérest (Yator di FGPcHYRAE] &0 repMBEEnE. BECR4A par aneter n in
formula (6) as well as a recording gate represented by paramater BMPEG in
formula (6) iron the t:itlP and |.hu recorcl Wg node acquired at the stop
;,17., r tnc.i then acquires r.ho cluster size in formula (6) which was

c: onfni od_at ”ﬁf‘y %&%@Qrggr inghﬁﬂvnutlr&e(ﬁkful‘&% CamPHLes o MERYs £df0io it t nher
of allowaE~le retries,. by using fornmula (6) . Tlte PdfU 31 may al so
determ ne the NRTRY using a | ookup table ~.:Onl:i131'1111C J val uo~
calculated fro AU wank8) . il Shoul - u at the oi.her
par_arneters ursaPer( in f((grgl%rfj?al (“Jé‘;\”, hngrrgl §'§"‘P19; 3 fil le , I>::>:V, a and
hil1iV, ,are knewx wadRtes whkielE@re unique to Llite flub 7 .. .feo)MPLI @)1
informs the HDD 1 of tho value of NR 1'RY 11 NOV 202 17 so that the |If)U
~  wll, not carry out retry operations a nunber c~F Linmas excecriing the
val ue of NRTRY. Tt sheubfUR: ndwedvihah Ebrpieserb)i A¥eatkohed So@ppl i ed, on
upper Z~rnit of t~.| (Sge flILIt~l k7~1' O allowable retries is received tr;nm
the host cofttterri8chd adc uapmitt atipRi 4l fQymiis (ied - afRta1lgseenidh s
command i sagefdrnad daewW Byasuss SPaAialy aaTBRSe SHIRNNOST LthEOPPYLE€manhy | SOues
aretry restricting command spocifyinc~ .3n upper lirctit of the nunber oL
al | owabl e $&4%i%s ﬁgofl@utlﬁn<?bhot§>rl. GifeAnt ABUHEFRTEr (281 /r EDR] 8528 8% i%ed out
in an operafg;afy ik 1336 Quba 5 Wdihydata fromor into the disc has

r,ea~: hed Che L1~~l~or 'limt: in the event of an error, the HDD 1
|-tansmits data including the error occurred in the sector to LIrc host
conputer 2. nt the.,sang. ti {the HDD 1 sets error t~~:dC. LI;.~ Lo i:~tPt;
rupL the Host corrgiﬁ%;[%i (p?%%rfthi s a.nt.ei:ruE~t~ ort, the host coruhuter
is informed of & RMfiEctx XTSEBKcE;BREV)1'xhe k| BDRWfx rthe E~ROREssi ag t hen
goes on toRgE,@éFp S18 at IrLch the MU 31 finds the nunber of tinmes (N) a
record conmand is ~o0 k~e i ssuer~. The va~.ue of N varies in dependence on
t he rocordi.ng nodssifK a tREVE/ (e beRDreeor deBMpPHd)E/ (ecGORDRIG I hUade
d~telL~rti ne“ngﬁgw marry bytes can be recorded with one record r.o~t~rna~ld.
L' or exarrp“l ) h the' "case of the edit node set as a recordi ng rnodc:, the
value of N is 3esitama ttheravre|of (4 he riidkg) L1 7 (400 .Hif)an two tines the
anount 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 val ue of Ou -okh S| @ dpR xS I driC ndsi apce_
counter. 'fhe f?‘lg\%v:o'oﬁ%tem%r gbégsg)long ?‘hg%Kgge’gﬁ%ﬁ) }tjglgmg?egtqgggyap?ghi _c-;h
the | Hytt 31RERYVerts an HBA (Host Bl ock Address) into an 1~b~1. An E1131

is an addrr~ss ¢ Lcant el ling, t V-data r ~7.n(~,arcra in the
host. conput er %Ir?& 'Icﬁlrel f\{?%\%v 6f1t%4/§§r 3‘2’9’. gsfnggé t]?ibayntego§§u5 ®fo a step S21
at which tishb¥e) 31 i3 #t icAustarr 0dartd .comhnapd to the HDD 1 through the
data bus 37 anc‘i Ftt_h(gar ~(|kTrA §/F 38. The record command recuests the HDp 1
to 11 Nov 2D0(2 Y8 Hec 3¢ he ti.tlo which was .sccdui.red at the step
S11 fromthe u__",er intoxf.~GC. unit. The record command is issued on the
basis of |:he i WIOC i nformation stored in the enbedded RAM 40. "|'0 hr~
nore she@ .Fic, a c7.uster into which data can be recorded is selected as a
recorc,ting location fromthe TOC i nformati on on ~r hl ~nk area which is
part of the iWrQOC information. 'rhe flow of the processing then goes on to
a step S22 at wtlicll the: MPL1 :i7. forns a judgnment as Co whether or not

M " - r M o . g N 1 o . 1 v



Next, operations C~~rra.ed out by ~c:he host conputer 2 to y. | .ay I mack 11V
data are explained by referring to a flowhart, aliown in I: \}Arﬂpfgoggs
shown i.n the figure, the flowhart begins "I 1 NOV 2002 19

S31 ai, which the' MPU 31 acquires the title of AV c3,'-te_a to Ic; pllyed
b~aek Iromthe user interface unit whi %51 is sktow~ in none of the
(figures) The flow of the processing then C~-OC)J Un Lo a step S32 at which
the MPU 31 sel ectsgi pf on. re qr gi t|tIefrom
the 01' OC i nf o?rr%t |80n ?ff@mr e+d 1?{%\}?/-[?( %{% 33./?%]‘1@0%%‘{;&. bed earlier,
the OTOC i nforJnation was created fromthe dTCC i nformation recardé&d in
r,he EIDD 1 ~1t the st:el~ S2 of the flowhart shown in Fig. 7. Tho low o
the proGessi.t~g t.hc~n goes on to a step S33 at Wiich ttie MPU 31 wr,
it:es the OTOChisnfloroatiboad sedhwect endwatitthﬁmstceqmpsa?,lnataah@atcectﬁieecr m ned
addr ess | the e rs‘oedg ed RAM 40 in the M.-U t.0 create i RTOC i nformati on.
The flow 0= “‘t“h 306 BcHEEF e YO ige 18R 1o %t tsétl&ﬁd8§ﬂcat Wt M t he: ~IL~U

31 acqui . rﬂfcetahelﬁUﬁbe‘ ob playhack channets dduaprissasteddby, pajaneter n in

formula (6), pl ayback rate r<~pr~:asnted by paranmeter FMhF; G in 'formul a
(6) and thé s\dz"‘é‘éf‘” Lg EPedhtead isrekhitdnet #re ddica diger ééb%l‘ebllq*t hat is, the
~~a~: am =.igf., © Lyl { o} | ~c~
TS o B R e T i s Ny, po-

nar nbox~ deLﬂﬂi-l@\AalerleOFémfl‘é%tecﬂftijshnngnf operAta qre)toamdad sut uEtd.. he:
retry rest;righion.c dt %—t u e t the ot her
pazanoters ]usglt in® gm{] (P% [A% #ar(r‘te)ﬁj ;209 JS% EE&I&%%dR%VI:O P

arc' known ~rallles iwhi ¢kbate) uni que to tt~c~ II|~I) 1. Then, the flow of

t he processing g Qn Lo.a.ste 83 h the MPU 31 finds the
nunber of tines ?L P ;Sfr?’ly@a%:kplcombr%ﬂrl; (S tfc}kcb |ssued i n dependence on
t he recordi ng ndden( (ar RMhEGSaIXﬁ(eDfx tevehuster) of the tit7.e.fode
p.|.aye;d hack. r.occssing then goes on to a step S3G at
whi ch” t he @&Y thE“‘éowt?L@%lCtﬁeﬁFrES 5t ot SAeWPhén~foynggs i n g

pl ayback- Gmlmrtdre $3UaN6E €QUNEBIstehhRsf keun®fid hedP1sagRS§LPTad hen goes on
to a step S3') at wti.clt the McaU 37 convarta an |I1L; A (host Block

| ~ddress) FOFMEE-ritNo?¥CREA<ENI RN IGAEY PERYITR Y drEaanne ffecthaxst
conput er  ?p o lyitetr ity Lhe~ drPh@mﬁJltRé’i/o% Uﬂﬁopftﬂﬁﬁﬁﬁl QQ theR ﬂ?ﬁs on to a
~ ~ N ov 2a02 step S38 aL which tl~c~ MU 11D1) ~ l'tr. ough e data bu,
p. i ayb~~ck-Etfirand requests which eras accJuired at: the txni L. 20 31.

i ssues a pl aybag gonmmrd d I he J1UD 1
to play back the title ste%ggﬁﬁtro trﬁ% ﬁ%gtg ?Agn_toéer élc%%'r %pgflghv& oi : the
processi ngi@afeh godd: ORTRE af stlep r889><‘att O\ﬁmememmmn lrJhBlréijms a

j u~i grnent ~s .n Ia back 11V
dat a suppl |re(g§\b{13th]%h%%g 9? 437%0 J)(Lh: %“i%ﬁ lsﬁm:?él IlF out cpme of
the j udgnefiliowdi:cates that an error exi sts in the playback AV data, the
~lo;~ or Llic: Jrs%cess( E}g Foceeds to a step S40 at which the MPU 31 5et5
the cluster conct hg & Lg ayback xV data with an nrr:or detected aL the

step S39 as a eyt detvegRivye/(gcp(4ing aleaphy) Latalmgni ng the HBI lsof the
def ectlve cluster in the new-defect t<<ble storPC. | in the enmbedded RAM
40. "fhe flow of the processing then goes on to a step 541. :Li; the
our.c:ouo of thegd ydguen t t e s-L an erroz~
dogs not exi st hlfhn the p Elfng(i:g?%cv&dg%%lgngtgh%t%m (t;fg)hrda ?he 16w of the
~~rocessi My pridideds dtlé‘“t hévgtebusglstm‘ade@tfl §,46KifpM,ng TSEEK! equsmo At
the step $4+J t, gl gnept t o- Whet he not the
count. va. Jr u% 0og tét;tﬁelvﬂ1 I -~‘éfepli--%%ud pﬂa%gléﬁancfgr&?&ntegf 164¢7A t: ha
step SaG ¢sPlediralB tWhGCQ) lt‘fathteabmtmanwadbet he judgment fornFd at Lhc:
step SALl indicat t, the count_ val.ue h, ck-c: opwar m - -i ssuance
counter is not eﬁﬁ’ﬁﬁ%lyo g?hee?F%W%ngt ﬁgrmﬁﬁ%cpﬁy % &ihenGuRBES ©h to a step
S92 at whi ahlavrd IMPUW eR T ideC NRERYT M ‘bt Feuaauhtonw al tgthzeQxf ciiSter size
record--co nr]aald |ssuance c:nunL~r by 1. Tl~~en, tl~e fl~w of the

processi ng Then & back 1:0 the step S38 alL whi ch the MPU 31 issues

anot her pl aybaakRiyomm~nd to the 111)U :1. If tl~P outcornc of thc~
judgnent fornmed at the step S41 a.ndl.nates Ltnt the count vaJ.ue of the

pl ayback~conmmand~



i s ,ttanc:e counter has z:eached equal to O, that is, if the nuni b4r ~~1_
Lime s the plt~yback Conrnand is issued has reached (N Pﬁkﬁaeg“égﬁggg
.L) ( un | _r~e other hand, the flow of the processing goes on

AL Chc stc;p 593, the MPU 31 forns a judgnent as Lo whr~ther or not the
operation to play back the title ncdu.ired at the step S31 is Lo he

conpl eted. Tf the MPU 31 judges that L3] ~e operation to play back the title
isriot to be go e d, fl0 e pro Sk kyto the step
S36 mt wt deh tﬁeggg %%pof @Pﬁn S g%?l?% ?ﬁe pl gg%gcﬂgcgﬂfnaﬁg?ésttanc~-:
count er f AISHFEZEREVNG Tata into the next cluster. 'fhcn, the' pzvdéés of
processing of the steps S37 to S43 are ruht~al:ed, As the outcoma of the
judgnment forrmed at the step 59:3 indicates that the operation to record the
title is r.otnpletead, be@rmhihnﬂbfcetﬂpuie«réhdﬁ@rputhbnwauv@ﬁtCQMpmmes | t
shoul d 1~e noted that the restriction on_the retr ~|~| iott s .i
ttt~~osed Wt® ghEber pf allowaplg refrief offfhihes émﬁ cﬁifnqésor Lf m

step S34 of,dderifeq 9wchat fashwn ﬁcQuElsl b GAMg the, abOvdSICfozhraSlad on tine
i nstead of the nunber of retries In ~~ddi.tion, data can be recorded into
and read out f -t Bmis, 21913@EEr dihAY AT e THIIEdi fGTEFtLEe of a _
syst em - ”%ﬂ%ﬁj@%&%@ﬁfeemhe &J@?% yltlyotx@lhg Bk NG, aG@eases1to AhesHdm ~. with
no restriction ~: ~t~ LhQ || ] Q@ fetri.ss , Thca defect proceSS|ng is
t he hrdi nary tdezefetgumeoceberh@umnpl?eﬁemneoﬁlm toe UEEDBL IS Yheln the
X~r~tcc.~s art { A 8mssungedeby,

0.rda. a~ arﬁhpgtlﬁfo%ggsE ?dﬁgqfﬁkge %égﬁtﬁgisenﬁat?oneggdia for
pt~~scnt|ndB®00nnﬁGWQr program Lo be executed for carrying the yrocc~s. ",
ing de ,cri nfor t|on recor di Ia

magnetic disc gd%RP Lﬁ%w%o? %t rHS §§|6%C?ﬁéhQ§ Q&egﬁgaawﬁgfg%gzjghch as
t ha | nternegmangigy diigiM ab sphR7atd dyed As:deemundxnﬁ albo¥®, according to a

recordi . ng/ pl ayback appara , rer. ordl ayback, met hod _and a
presentatréﬁ“F?ﬁW%ﬁ%ﬁWtRﬁbpn9i89%ré§ Iﬁg ﬂ{ TG fEER in a data
recordi ng ¢ shpfrsed.an AuBECHML A0 FE]l lamrceuwﬂmerbpmmteheart@réaecord or
play taack data. into or fl. " Onthe area to end in a failure is d~~i

errni nc~~i apy @: @ﬂh@#ﬁuh1ﬂ£fﬁﬁé higberrest t ThesPhrPdder&CPsARS 2598 Nov
2a2 22 1~~g.Qr Phhoﬂucpuﬁ%ﬁat&%cgrggt SondQlRdt@Xahr ored hs anBanendsri fada La

A uCe, and an upper Iimt of the nt.inmber of tines used as a <;riterion
~ox~ det er gipi hg rocerfasbt Os adFu%‘tlw ihange cbhelafRe agiea [Andt thes . zC U a
unit of the QRARILL O { QY 9GQE0a00, PAAY dedkEkedatd ds M - s@enlr om the
recording medium ~5 a resul ,z can be recorded and pl ayed back

wi t hout | oswnagetbet roma. . nurty or the d~tta_ .fn addit:ian, according Lo

a recordi ng/ pl aybagk_ap ar at us a
presentation ne%?uﬁ?o E§ﬁ§%§ﬂe§0h?‘% t%? “fh%g %11 ar}lgit gn? |n a data

recordi ng arearding modscDXhe Isl_yagerrredr'lum cetusding bito m@r abiranst o
back ||ata i nto ux f romthe area to |Iure ~. 8

record or p

deterntnedf%f%cdﬁ Bi he-medeys IR ppnfdtt FPﬁe§e%ﬂI§§ﬁﬁ' ’6ﬁ 38 record or
pl ay back dafta,i BhaOr@kokdy e 2rea ﬁgwts,,pleamyaéigrﬁe Magil amnuppcn a.im
|: o,f. the nunber of. times used as a criterion for ~. lt3t~=, rm-.ninc~ .z

defect is &f4¢ IPEIrrROEtERE e Artd f 1 &5drEivehchgly quid ikynBer of
transfer cham Il$altnr&tﬂ§r@ﬂ?g%lt0@at9 8% Cf Gitfpal 9 saXp PLPYoPAGK gt @4k pt o 0X

fromthe recordi ng nedi um , 1 rasull data can be recorded and pl ayed
back wi t houtodrosi Ay BPHB @ Grrith hIUbtyr@ﬂnq & dateyof ¥ymidalgwmaew ful |y

the art Chaltany Changse” tedbpipaof MRNastirie dntefs MR Breio
wi t hout depaintd,nglfthonybhehs piwalti tand L selojaeh dfs tlo¢ ihzenbigin. ast set forth
herei n. cluster is a collection of & plurality of logical blocks. A

cluster is a smallest daca récording unit on a disc. The size

of a cluater vacies in dependence on the recording mode and

can be found by using computation formula (4) - or (5) given

abhaove.



11 N OV 2a2 23 wNnu IS CL7~7; M5 D IS: 1.. ApE~~~r:alLus for reCO~iing

continuous data on a recording nmecZiuzn, conprising: supplying w54| f
suppl yi ng said Continuous data aL a prc~d~termnr:d trarnfor rate; EFV 2002

recorda. ng me~n~ having a certain seek performance anc-i recoxdi nd nodes
Lor rc:corciing said continuous data on said recording nmeciiumin a
recording unit of controllable size; and4fi.r.sr. settizy nmeans for setting

the size of saidgl, gacyr di dihgWinl sA6HOREIT DA Ly us~EEdcl b a9 £ro fr als@ rof sai d
aupplie<i continuous data . 2. An a~~paratus ~m.coxding to claim1,

wher ei n s&ladaf RPSt SYSBAMNIAMRPHENS dabeste ilife TeCPEdee - sabd WY didng uni t
accor di ng 1t CFi§8kd, SPLE POJe T NERRLELOF o4 Al BGRLALRNOCATRANS be3. ! 1N
npp, ratus according to claim?2, ~~aherein said np~plying neans includes a
desi gnat i g deans Poridedsghatdrmgssani ageendance el thatke axeordiing to
recoi:din d 4, rat. I . I rei\n said first
:~o|t;inggﬁgghsPd.ffn%%ﬁ@@ggglﬁgg sggggﬁg%?gﬁﬁg°§§?3g}ﬁ%%&%?nghunit ciize
accordi ng dgiordrheboeeor dingsimodel e nohedi €hipardetas iacceovdidedigitt cl ai m ~,
sai d appargtus |unl:|~er conyriaing.a second setting neans foy. setting a
number o,ﬂﬁ31rﬁb Br@nPeTPeies %ﬁ?ﬁminagogﬁ%%Lggﬁgkf3861§aidgré%%?ding

m ~di um acjiciar Afr Ay da@asasi réfamieesibr asasesitGe.11n apparatus according to
claim2, said apparatys .f.urther conprising a second setting neans fcr

setting the t mior “of 3afl SR SHEHY PAs 0 YUY BEEKeaAt BT ryiRES d

ror.orcii.goceRhcu® andCordi £zt Sakd seek:NRyfarmBNagra wildn NV 200Z
24 7. An ap~~aratus according to claim2, said apparatus fu>=t~hor

cony~ri si ngtaP a0 gAd cyaPLe nEC s PELNSRE t 2 P 1 thYr nhEaxbymore
e R PR a2 ot ep g By
rec: c~zdi nedqugontifngewrs datlacnn for egdrdhggattempt. As shown in the
figqure, the sizc of a cluster for an allowable-retry count of
0 can be made smaller than that of an allowable-retry count of
)l as ls aluo obvious from formula (4) or (5). In addition,
the size of a clusler also increases for a larger number of
channels as is obvious from formulas (3), (4) and (5).

Fig. 6 is a diagram showing relations between the number
of transfor channels and the requirecd size of the buffer 34
with the number of alluwable retries taken as a parameter. To
be more specific, the diagram shows relations for allowable-
relry counts of zero and onc for writing attempt. As shown in
Lhe fiqure, the size of the buffer 34 for an allowable-retry
count of zero can be made smaller than that of an allowable-
retry count of one. In addition, the required size of the
buffer also increasos for a larger number of channels.

The following description explains processing to play
back data from the system-management area when the host
computer 2 is aclivated with reference to a flowchart shown in
Fig. 7. As shown in the fiqgure, the flowchart begins with a
step S1 at which the MPU 31 reads out information in the TOC
arca and information in the sccondary-defect list area from

the system-management area. The information recorded in the



medi um coubpri. ,ang tho ;~ teps of siif~~~l.yi.ng said contjnu dat a at
a predetermned i.cwn;,fox rate; recording said continuous déig Bﬁﬁybﬂﬂﬂz
.recording 111 s?C~1L11R In i~ l:c~cording unit of controllable side, using a
recording nean:, having a certain seek performance and ' a'ec:ording

rnoci cs; and setting tha size of said recording unit according to s~~a,d
tr.-~nsYer rate of, : aid supplied contfnuous data. A nethod according to

claimB, wherein,sald ﬁ&%[?f]kaifs~tr§:;f@9réél & )‘Fer}%a.%aierzﬁsocfﬂ“cﬁ@i d recording
unit according to €2 g -~c ¢ p~exfoi mance of =aid recording nmeans_ 10, A
meahod ~cdakdinagiba.clahem 8lovand: frhet heoceosiprd shey trss o efp of .

designating said transfor rat rding to .the r. FCO di nc~.npde. , A
met hod accord ﬁg 5 8ﬁéf‘ ghe g\ﬁgjcf% , FERES® c%}}r(i)rjinsfioﬁénaf}f)ﬁuog{rlgbe orl;‘ojciet ting
sai d recorgig ddiidt csk-zataceerhdig stio athenrgasdatfesimingdmedicesd2in ~1 net hod

Sdi. t | aim 9 d ;~uxth Tprising th f tting th
unber o e QU SNVeRRr 08xt e Pty RS F BT DAL I9m SING FBEGHER highedi um

according {0 & dif2Rst1ofl wri€@de,intoltnAV 200223213, Thdn retiod
S~ccc~rding t~.o claim9, and :Further c;ornplLising the step of sottinc~
the nunberfbdw aifl SNEHPEOLEEFERS IRF D ayfOoL2ast &R it @ MOAfh; Bhe dMFcor di ng

medi um accgy di g, dd (3 dnrorASEKo el 9% YREbRdardrdeliedPlhgd AEEXY. ding to
claim9, and turthez c~nrwprising thn_ step of setting the nunber of
al | owabl e retdi®s: tato thlcayptbackl dat & inredatsaninedcuidiasg aedidem Beor di ng

to szid t:ﬁgﬁoggjrgkégyfigshzgew-defect table. When the processing of

the step S3 is completed, the host computer 2 enters a state
to wait for a next instruction.

The following description explains operations carried out
by tha host computer 2 to rccord AV data with reference to a
flowchart shown in Fig. 8. As shown in the figure, the
flowcharl begins with a step S11 at which the MPU 31 acquires
the title and a recoxding mode of AV data to be recorded from
a user interface unit shown in none of the figures. The flow
of the processing then goes on to a step S12 at which the MPU
31 aceuirces the number of recording channels represented by
paramcter n in formula (3) as well as & recording rate
represented by parameter RMPREG in formula (3) from the title
and the reccording mode agquired at the step S11, and then
computes the cluster size by using formula (3). The MPU 31 may
alsu determine the cluster size using a lookup table
containing values calculated frem formule (3). It should be
noted that the other parameters usced in formula (3), namely,
TSEEK, TREV, e and RDRV, are known values which are unique to
the HDD 1.

Then, the flaw of the processing goes on to a step S13 at
which Lhe MPU 31 selecls TOC information on a free recording
area on the disc from the 0TOC information stored in the host

RAM 32. As described above, the 0TOC information has been



15, hc~ apparatus for recording continuous data on a a:ecc~roli.n ?ﬂbu
conprising: supplying neans for. supplying said continuous dataj 3iﬂ: ;5602
setting neans for setting size of a recording a n,i t:. ; aecond sottir~g
means for setting the nunber of aslowble retries to play back data from
said recording nediurn arc.oxdlng to said recording unit size; and

record.i.ng rnc.~ns having a curtain seéék performance and recorili ng nodes
for . rc-coztloiQSahdyCORL | HOUS (08L A, Plod Al b eaC OXCLA G EREYiieh el N Sal d
recording unit, 16. An apparatus according to claim 15, ereln said first

seti:ing rneans S2nolfutbs fAkewshamr sbewhi iy Biai.d Trecordi ng unit size
;lc.r:ording to seek rformance. 1'7._ An apr~aratus accordi to claim
15, wherein saig%gﬁr.gg .Pg%ﬁtﬁézihﬁe ASEThe qﬁﬁi%ﬁ”nggngof%rs%ﬁﬁtél ga aid
recordi ng uwixidh SibeeMPHCBDr e« tadhnesoral ng whdehe#8or Adwetdhe@dw or
recording continuous data on a record[ng nr~ck£un1 congrisiqg%the steps

of .: sups' ¥ty SdidSc bRt f iU d4CA: 3861589 A§ FBP 3BSBLSNE- r 806r di ng

unit; 11 r4QAARHR 026 BBt §idhdie iRuphesd ofn alncowahl ger &t ¢ i @ 1to pl ay

back dat~-~ Lrom 5.-rid recordi.ncJ nmediumaccording to sand zecordi ng
created at the step 83 of the flowchart shown in Fig. 7 and
stored in the host RAM 32, Jf the outcome of the judgment
indicates thal a new defect cxists, the flow of the processing
gocs on to a step S15. At the step S15, the MPU 31 identifies
the address of a cluster Lhat includes the new defect and
exceludes the cluster from the blank area. TIf the outcome of
the judgment indicates that a new defect does not exist, on
the other hand, the flow of the processing goes on to a step
816G directly, skipping the step 515. At the step S16, the MPU
31 writes dala for the blank area at a predetermined address
in the embedded RAM 40 and crcates i1WTOC information. That is
to szay, ''OC information in the embedded RAM 40 is used as iTOC
information, iTOC information at recording is used as LWTOC
information and iTOC information at playback is used as iRTOC
information.

The flow of the processing then goes on to a step S17 at
which the MPU 31 acquives the number of recording channels
represcented by parameter n in formula (6) as well as a
racording rate represented by paxrameter RMPEG in formula (6)
from the title and Lhe recording mode acquired at the step
611, Aand then acquires the cluster size in formula (6] which
was computed at the step $§12. Then, the MPU 31 computes
NRTRY, the number of allowable retries, by using formula (6).
The MPU 31 may also determine the NRTRY using a lookup table
containing values calculated from formula (6). It should be
noted Lhat the olher parameters used in formula (6), namely,
TSBEK, TREV, e and RDRV, are known values which are unique to

the 1PN 1. The MPU 31 informs the HDD 1 of the value of NRTRY



unit size; and recording said GOntinuous data on said recording m-: di umin

said recording unit si.ng a recording neans having a c:nrtnin l&px %902
pcr Formance and recordi ng nodes. J.9. 1~ net, hod accotd.i.ng to cl

and further. ~:onpxisinc~ the step of sei:ti.ng sa.i.d recording unit size
ancording to tyre rc:cordineJ novie. 20. 11 nethod accordincd to claim 1fl,
and further c.:c~m~a;i.si.ng the stepiof setting said recording unit size

oc: c: ording, )t@htxbetﬁserrn@er "ANNABECoaArly ot BLEP ALLRIlon AT REHEL RO

continuous data xcenrcied ~~rj i certain u e and 1 n accordance
pith a i:c:dfectiopgd zxecmﬂlmgmdelam@faimarzt.ar n transfer rate froma

T or L0, TR O] 038 SRR (81 010G, Lisynuer o

accordi ng laru uppeer drragmm t b mmbandof Qﬂfl@)drblbllﬂgrélﬁﬁ{e‘?,lsf Qrec@@pé@duci ng
sai d continuous dcit n ac; cordance with the recording unit siz

e
An apparatd?fﬁbéBdeﬁ@L COBPHiGh 2135wheFEFHSai dTERE £7 hiy neiParkb erﬁ@hudes

means Lor sgfsdegchie SuiRala afs dkrkev@blend y Akl hesp@Eia0lodhranly to the
transfer rate. 23. An apparatus according to claim 2 wherein said

recordi ng uila hoiste cpapry %ré%déﬁwﬁﬁgatBQEHéIﬁéééFthggﬁﬁH@M”K?4 i 1 met hod
for reprOduﬁhﬂﬂiQQHE'QHOHﬁpQ@H%mﬁﬁPQ&dﬁﬁeWhhﬁe@ 6 L1f&hadh é%rigée anti

in accordance with a sel ected 11 N OV 200 27 Looordi nc~ npbde an
certain trafm flér ﬁ@@elfroﬂh%nruhﬁamdmhgr of retries carried out in an

operation to rcecad out or write data from or into the disc has
reached the upper limit in the event of an error, the HDD 1
fransmits data including the crror occurred in the sector to
Lhe host computer 2. At the samc time, the HDD 1 sets error
status Lo intevrupt the host computer 2. From this
interruption, the host computer is informed of a defect
addroesns,

1he flow of the processing then goes on to a step S18 at
which the MPU 31 finds the number of times (N) a record
command is (Lo be issued. The value of N varies in dependence
on the recording mode of a title to be recorded. The recording
mode determines how many bytes can be recorded with one record
command. For example, in the casce of the edit mode sct as a
recording mode, the value of N is 3 since the size of the data
is more Lhan two times the amount of data that can be recorded
in cach record command. The flow of the processing then goes
on to a step 519 at which the MPU 31 sets the count value of N
found at the step 518 in a record-command-issuance counter.

The flow of the processing then goes on to a step 820 at
which the MPU 31 converts an HBA (Host Block Address) into an
IBA. An HBA is an address for controlling the AvV-data
recording arca in the host computer 2. The flow of the
processing then goes on to a step 521 at which the MPU 31
issues a record command to the HDD 1 through the data bus 37

and Lhe ATA 1/F 38. The record command recruests the HDD 1 to



rncdi,iim c:onpri:;ing the steps of: soC tine t;hc nurn?per pof aIIovvabIe
retries to play back data f.zom said recording rredl um accordl'ﬁ gﬂoz
recording unit c~i x~: 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 sg{ting the nunber of allowable
retries accordi ng i:o Lhe transfer rate, 26. |~ nmeChod according to claim
2.4, and fiirCeREr ThAck LB acdhkgle vepeari s tithghsasdePedbt sy khiet si ze

acr: Qrdi ng, 490 ;t,eceE 4R, Pde. 2t rmozae&&andmg iredisumd of, rggor di ng

continuous data ai _ry a recording neans having a certain seek performance
and recordnanag Sn@du@lﬁoﬁWT@@ondﬁqw\a%pd gbmtdhucus hdacmbeddaed doM 40~111

e o o B GRIRTLBLDOE 2 POMARE,T EOLONAI O aah! B8 TANAAETEL
i nformati on an daka-r on oring sand conti nuous” da in
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Thon, Lhe [low of the processing goes back to the step S21 at
which the MPU 31 issues another record command to the HDD 1.
If the outcomec of the judgment formed at the step 522
indicates that the count valuec of the record-command-issuance
counter has bocome equal Lo 0 or the recording command has
hecen issued (N + 1) tiwmes, on the othexr hand, the flow of the
processing goes on to & step S24. At the step 8524, the MPU 31
forms a judgment as to wheather or not the operation to record
the title acquired at the step 511 to be completed. If the
MPU 31 judges that the operalion to record the title is not to
e completed, Lhe flow of the processing goes back to the step
819 at which the valuc of N is set in the record-command-
issnance counter for rccecording data into the next cluster.
Then, the pieces ol processing of the steps 820 to 824 are
repeated. As the outcome of the judgment formed at the step
524 indicates that the opcration to record the title is
compleled, tho host computer 2 is put in a wait state.
Next; operations carried out by the host computer 2 to
play back AV data arc explained by refexring to a flowchart

shown in IPig. 9. As shown in the figure, the flowchart begins



189t v! $/ 20PY[ zupkf a\ W ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca ca] ca] caj ca

] ca] ca] ca] ca] ca] ca] c(a] ca] ca] ca] caV] ca] caV] caV] cal %Qa %

x#y######$) xsni ¢”Y] ] ca] ca] c”a] ca] ca] c<a] ca] ca] ca] ca] ca] ca] ca] ca ca] ca] q

] ca] ca] cal ca] ca] caj ca] ca] calcalca]ca]calcaJcal$

Wos'L'MN W "}~ -((O))7)X)k))))))*5*D*E*S*}xsnid_Z]]]c:a]ca]ca]ca]c

aJ ca] ca] ca] ca]ca]ca]ca]ca]ca]ca]ca]calrn]ca]ca]ca]ca]cal i:a] ca] ca] ca] i:a] i:a] ]:

aljcalcalcal S*T*c*f*g*p*g*s*}* 11333334424 64 X ajca] ca

c!a] c!a] c!a] c P68 Baf b‘glf E%;fjcaajtt}:é‘]hég CS]‘&a]%] c€§ﬁ8éf83 é)‘a]:iu**ga] chal ca

] c*a] ca] C"@}@’Aal:@aﬂnﬁaéﬁﬂi&?%ﬂ%aﬂ%ﬁé%4ﬁ%éf5ééw5m55555556} xsni d
_Z] ca] ca] ca%lca] ca] ca) ca] ca] ca] ca] ca] ca] ca] ca] cal ca] cal ca] ca] c}gca ca] caj ca]

ca] ca] cal cFPCAPCA] cAPRRA] G ' F664678=6UBEb TR% 7RG BA

=@amBBpClowil:gBh Xl 6] £ ad €a) ardcalc LRl 6R] sh@]m\%qa]sea&@@é Cn(rﬁicﬁxaﬂa%&]aﬁa] caj ca
] ca] ca] ca] ca] ca]qca] cal ca] caj ca] ca] ca]‘ca] ca] ca] cal pCqCC/ Dc DDDDDDDENEREaEpEr E
s EEEEEEEEFFFGRHIEAF ¥ £ 2 pkd e 3 indalteal Ba] %Jaqlcca]féa’Fcapéa]’%Q(a]ldbﬁQ?ﬁlFéaPBa] calc

al cal cal cal.qancadkgathsalsal Gaheabeal fel sal calnal eakeal e, alld bbbl I IKHK KK

KL%_1L4LSLL NrN
Pf PPQ&RSR—RKR{omlagb]DD(] ¥4 & Satod]ech]fealic Ah e ad ] c;al]f@a]ne b} ea] vejoalecaf oa] cal ca

N 'K
lﬁfLngcsl g‘f]b ﬁ%ﬁﬂﬁ@%rrsc%@]"%ytﬁd??% oy 35 'Y cal Egieﬂ calcal ca] ca c

*a] cal] ca] cm]waf]lca’tua]acfa]ha] p(@‘]maa]ma;] ma]na];cé‘ﬁ]ccatﬂ]oca] sad¢gadThat a;]ma:]uca] c’a

! F8:' O.~ "Yie Z N ca ca ca) calca
| caulcal ool 1ErEL o4 Sar bay b S BRI BT ShTC ot ddar e o 0] R DR ERE T o1’ 6
HR wr mhe "8 & 24 Qabcallcabcra]ﬁ@d Q]*di:i]w}a}sC&i) ca}]@adw(b&]d@ahca.ma]@:a]rca]néa] c*alca

%g?% C?g]#g?']h\(/:];? ca] ca U]L 1}*%%‘} dg%fé’a]“é ?eg] gg]U]cg]aca] ca] ca] ca] ca] ca] ca] c*a]
ca] ca] ca] c”a] Ca]'lfh%l Q@LQab@am@] gAdalssahcaher] $ids 9<dpl X{ Jrdy}xsniad_Z] ca] |

ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] c*a] ca] ca] ca] ca] ca] ca] ca] ca

] ca] ca] ca] c}ed] dalcc AP 8 dt kagdetoq They preheE_ ] RdjyParsafealrea]Ta] ca] cal ca
calc

LSt ool < hgpenken o sthggl sl atesheerl el oy salp plenlscl ol

& () - YWAKYZz§ P s erC etl0 byoz»&a:mwm( )P»M[@G&ym@mm(])a. (16) &¥od 0%pp&s e (of

&Y% 0%p& () -

10! F! 10%& (3 - (s IE;JIL%Y?OQ &%‘ﬁ%F?ﬁWi“?} 5 TRI08ERY) LB toddr (FPEss3

109%' () - =, erézﬁFtE*rl@!lu&S&biO%m(8@(@&18123(.’6(])9@13@@d#@k&%&'r(:l).nghﬁ)od.@ of
100 1096 ()53, 205 w080 a B8 10N () S 38 102003 e,
3s! 109%& () - SB%QMmtEn) %&10bwh bl d OP& {i)ers!, Py OB g - FIrkQA& (3y Y& () -!y#fs
11091 & () - 1H~ues Lhe retry restriction command to HDD 1. It should be
nokted that the other parameters used in formula (6), namely,
TSEEK, TREV, e and RDRV, are known values which are unique to
the 11D 1. Then, the flow of the processing goes on to a step
535 at whieh the MPU 31 finds the number of times (N) a
playback command is to be issued in dependence on the
recording mode (or the size of the cluster) of the title to be
played back. The flow of the processing then goes on to a step
536 at which the MPU 31 sects the count value of N found at the
staep S35 in a playback-command-issuance counter.
The flow of the processing then goes on to a step $37 at
which the MPU 31 converts an HBA (Host Block Address) for
controlling the AV-data recording area in the host computer 2

into an LBA. The flow of the processing then goes on to a
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The Lflow of the processing then goes on to a step S39 at

which the MPU 31 forms a judgment as to whether or not an
crror exists in the playback AV data supplied by the HDD 1
through the ATA I/F 38. I1f the outcome of the judgment
indicates Lhat an errxor exists in the playback AV data, the
flow or Lhe processing procceds to a step 5S40 at which the MPU
31 sels the cluster containing the playback AV data with an
prror detected at the step S39 as a new-defective recording
arca by cataloging the HBA of the defective cluster in the
new-defect Lable stored in the embcdded RAM 40,

The flow of the processing then goes on to a step S41.
1L the outecowme of the judgment formed at the step S39
indicates that an error does not coxist in the playback AV
data, on the other hanc, the flow of the processing proceeds
to the step S41 directly, skipping the step S40. At the step
541, the MPU 31 forms a judgment as to whether or not the
count. value of the playback-command-issuance counter set at
the step S36 is equal to 0. If the outcome of the judgment
formed at Lhe step S41 indicates that the count value of the
playback-comnand-issuance counter is not equal to 0, the flow
0% the processing gocs on to a step S42 at which the MPU 31
decrements the count valuc of the record-command-issuance
counter by 1. Then, the flow of the processing then goes back
Lo the step $38 at which the MPU 31 issues another playback
command to the HDD 1.

If the outcome of the judgment formed at the step S41
indlcates that the count value of the playback~command-
issuance counter has reached cqual to 0, that is, if the

number of Limes the playback command is issued has reached (N
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+ 1), on lthe other hand, the flow of the processing goes on to

a step S43. At the step 843, the MPU 31 forms a judgment as
Lo whether or not the opecration to play back the title
acgquired at the step 831 is to be completed. If the MPU 31
judges that the operation to play back the title is not to be
completed, the flow of the processing goes back to the step
536 at which the value of N is set in the playback-command-
issuance counter far recording data into the next cluster,
Then, the picces of processing of the steps 8§37 to S43 are
repeated, As the outcome of the judgment formed at the step
$43 indicates that the operation to record the title is
completed, the host computer 2 is put in a wait state.

1t should be noted that the restriction on the retry
operations imposed at the step S17 of the flowchart shown in
Fig., B or Lho atep S34 of the flowchart shown in Fig., 9 can
also be based on time instead of the number of retries.

In addition, data can be recorded into and read out from
the 17T recording area inecluding the system-management area in
LBA wnits by making accesses to the HDD 1 with no restriction
on Lhe number of retries. The defect processing is the
ordinary defect processing implemented in the HDD 1. The
processing can be accessed at an error rate assured by an
ordinary HDD,

It should be noted that, presentation media for
preseating a computer program to be executed for carrying the
processing described above can be information recording media
such as a maygnetic disc and a CD-ROM or transmission media
using a nctwork such as the Internet and a digital satellite.

As described above, according to a recording/playback
apparatus, a recording/playback method and a presentation
medium of the present invention, a defeect in a data recording
area of a recording medinm causing an operation to record or
play back data into or from the area to end in a failure is

determined by counling the number of times an operation to
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Lailure, and an upper limit of the number of times used as a
criterlion for determining a defect is adjusted in accordance
with the size of a unit of the operation to xecord or play
back data into or from the rccording medium. As a result,
dat.a can be recorded and played back without losing the
cont.inuity of the data.
In addition, according Lo a recording/playback apparatus,
a recording/playback moethod and a presentation medium of the
present. invention, a defect in a data recording area of a
racording medium causing an operation to record or play back
data into or from the area to end in a failure is determined
by counting the nmunaber of times an operation to record or play
back data inLo or [rom the arca ends in a failure, and an
upper limit of the number of times used as a criterion for
determining a defect is adjusted in accordance with a transfer
rate and the number of transfer channels in the operation to
record ox play back data into oxr from the recording medium.
As 4 resull, data can be recorded and played back without
losing the continuity of the data.
Having now fully deseribed the invention, it will be
apparent to one of ordinary skill in the art that many changes
and moedifications can be made thereto without departing from

the spirit and scope of the invention as set forth herein.
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meadivm, comprising:

supplying means for supplying said continuous data
ol a predctermined transfor rate;

recording means having a certain seek performance
anc recording modes fLor rccording said continuous data on said
recording medium in a recording unit of controllable size; and

first setting means for setting the size of said
recording unil according to said transfer rate of said

supplied continuous data.

2. An apparatus according to claim 1, wherein said first
setting means sets the gize of said recording unit according

t.o soid scek perxformance of said recording means.

3. An apparatus according to claim 2, wherein said
supplying means includes a designating means for designating

sajd transfer ratce according to recording mode,

4. An apparatus according to claim 2, wherein said first
selting means includes a means for setting said recording unit

size according to the recording mode,

5. An apparatus according to claim 2, said apparatus
further comprising a second setting means for setting a number
of allowable retries to play back data from said recording

madium according to sald transfer rate.

G. An apparatus according to claim 2, said apparatus
furthexr cowprising a second setting means fcr setting the
nunber of allowable retries to play back data from said

recording medium according Lo said seek performance.
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further comprising a second sctting means for setting the

nunbor of allowable retries to play back data from said

rocording medium according to said recording unit size.

8. A meLhod for recording continuous data on a recording

mecium, comprising the steps of:

supplying said continuous data at a predetermined
Lransferx rate;

recording said continuous data on said recording
medimm in a recording unit of controllable side, using a -
recording means having a certain seck performance and
recording mnodes; and

sotting the size ot said recording unit according to

said transfor rate of said supplied continuous data.

9. A meLhod according to claim B, wherein said step of
setting sets the size of said recording unit according to said

ncek pexrformance of said recording means.

10. A method according to claim 9, and further comprising
the step of desiqgnating said transfeor rate according to the

recording mode.

11. A method according to claim 8, and further comprising
the step of setting said recording unit size according to the

recording mode.

12. A method according to claim 9, and further comprising
the step of setting the number of allowable retries to play

hack data from sald recording medium according to said

transfer rate.
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comprising the step of sotting the number of allowable retries
Lo play back data from said rccording medium according to said

scek performance.

14. N method accorxding to claim 9, and further
comprising the step of setting the number of allowable retries

t.0 play back data {rom said recording medium according to said

recording unit size.

15. An apparatus for recording continuous data on a

recording medium, comprising:

supplying means for supplying said continuous data;

first setbing means for setting size of a recording
unjit;

second sotting nmeans for setting the number of
al lowable retries to play back data from said recording medium
accoxding to said recording unit size; and

recording means having a certain seek performance
and recording modes for recording said continuous data on said

recoxding medium in said recording unit.

16. An apparatus according to claim 15, wherein said
first setting means includes means for setting said recording

unit size according to the seek performance.

17. An apparatus according to claim 15, wherein said
first setting means including means for setting said recording

unit size according to recording mode.

18, A method for recording continuous data on a
recording medium, comprising the steps of:
supplying said continuous data;

setting sjze of 4 recording unit;
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recording said continuous data on said recording

medium in said recording unit using a recording means having a

certain sccek peorformance and recording modes.

19. A method according to claim 18, and further
comprising the step of setting said recording unit size

according to the recording mode.

20. A method according to claim 18, and further
comprising the step of setting said recording unit size

according to the seek performance.

21. An apparatus for reproducing continuous data
vecorded wilth a certain unit size and in accordance with a
scelected recording mode and a certain transfer rate from a
recording medium, comprising:

setting means for sctting the number of allowable
retries to play back data from said recording medium according
Lo recording unit size; and

reproducing means {or reproducing said continuous

data in accordance with the recording unit size,

22. An apparatus according to claim 21, wherein said
selting means includes means Lor sctling the number of

allowable retries according to the transfer rate.

23. An apparatus according Lo claim 21, wherein said

recording unit sizo is scb according to the recording mode.

24. A wethod for reproducing continuous data recorded

with a certain unit size and in accordance with a selected
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size; and ‘
reproducing said continuous data in accordancce with

the rccording unit size.

25. N method according to claim 24, and further
including the step of setting the number of allowable retries

according to Lhe transfer rate.

26. A mothod according to claim 24, and further
including the step of setting said recording unit size

aceerding to recording mode.,

27, A rvecording medium for recording continuous data
vweing a reccording means having a certain sezk performance and
recording moedes for recording said continuous data at a
certain Lransfer rate, comprising:

a ¢ontrol region for storing management information,
angl

a dala region for storing said continuous data in
recording units, said recording unit having a precdetermined
siz¢ in accordance with the Ltransfer rate of said recoxded

cont.inuous data.

28. An apparatus according to claim 27, wherein said
recording unit has a predetermined size in accordance with the

scek performance of said recording means.

29. An apparatus according to claim 27, wherein said

recording unit has a predetermined size in acecordance with the

recording maode,



