DESCRI PTI ON

RECORDI NG REPRODUCI NG METHOD SUI TABLE FOR

RECORDI NG REPRODUCI NG AV DATA ON FROM DI SC, 5 RECORDER AND
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| NFORVATI ON RECORDI NG DI SC AND

| NFORVATI ON PROCESSI NG

SYSTEM TECHNI CAL FI ELD 10 The present invention rel ates
to an information recording disk for recording digital data including
AV data, a recording nethod, a reproduction nethod and a

recording apparatus therefor, and an information processi ng

syst em t her eofwo 4814938 BACKGROUND ART Ther e argc1RpbrEal3

di sks for recording information such as conputer data, e.g., PDs. PD
is arewitable optical disk -which enpl oys the phase change system
and 20

(S]]
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20

perfornms recordi ng and reproduction of data by sectors.
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A probl em associated with rewitable optical di sks is that data
recordi ng and reproducti on cannot be ensured for every sector due to
dust attached to the 25 di sk, a scratch on the disk, deterioration of

t he® di sk material itself fromrepeated recording operations, or

the |ike. Such a sector, fromwhich data cannot 'be normal |y
recorded/ reprwousieg@sg i s call ed a defective sector. Susdifpofigpcti ve
sector is typically replace- 30 ment -recor ded based on a linear

repl acenent al gorithm The linear replacenent algorithmis a
system where a | arge nunber of spare areas are provided in a
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particular area on the disk so as to replacenent-record
to an appropriate sector in the spare area when a
det ect ed,
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5 - In recent years, AV processing environnents have been
I nproved in personal conputer apparatuses, and it is becom ng nore
comon to enjoy audio/video titles with a per sonal conputer apparatus
usihg a CD-ROM or the like, 10 in which AV data is recorded as being
conpressed based on a system such as the MPEG system

However, sinwe9srifoss conventional rewitable opt i cal pciysro7i69aes t he
di sk drive apparatus therefor are 15 desi gned whil e assum ng the use for
recordi ng/ reproduci ng conputer data, there are various problens when
recor.d- I ng/ reproduci ng AV data having different characteristics
fromthose of conputer data

FY T TH LU,
HEMEEEL, ECCT Ry MEROE Y § 2 HT S HBEGRT < R &
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20 - Typically, there is a problemthat continuous vi deo
reproducti on cannot be ensured when reproduci ng AV data. This is
because a defective sector detected during the recording of the AV
data is replacenent-recorded usi ng a conventional defect managenent
met hod, whereby 25 t he continuous reproduction of AV data is hanpered by
a del aywasosagezat ed with an access to 'the spare area dupcfdporoidrs data
repr oducti on. This problemis particularly conspicuous in

t he 30 case of the above-described |inear replacenment algorithm

For exanpl e, when a defective sector occurs in the | nner nost area of
the disk while the spare area is provided in the outernost area of

t he di sk, the head
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10 PIER I D,
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- 3-- noves fromthe inner area of the disk to the outer area of
the disk in accessing the spare area, thereby result- ing in a seek
time of several hundred mlliseconds. Since picture reproduction of.

video at 30 franes per
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5 - second is required, if such a seek tine as long as several
hundred m | liseconds is generated, the reproduced I mges wil |
consequently be interrupted. A problemin AV data recording
is that it is 10 necessary to provide a variety of recordi ng nethods.
For : exanple, AV data to be transmtted in real tine via a ,
br oadcast wavwpesu4oshe |i ke, has to be recorded on the raL/SH97/03K75 eal
time. On the other hand, when high quality AV data to be downl oaded
via the internet, or the like, 15 i s asynchronously recorded on the
di sk, -the real tine recording i s not necessary, but data recording
wi th high reliability is required.
TRTHS.
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The present invention has been made in view of 20 t he above probl ens and

has an obj ective of providing met hod and apparatus for recordi ng data
whi ch enabl e real time recording of AV data to a rewitable optical
di sk and continuous reproduction of the recorded AV data, a
~reproduction nmethod, a reproduction apparatus and an 25  information
recordi ng disMoanmuﬁ(Jr, and an information proceSS|ngxgyn$1mmn3
conposed t hereof . DI SCLOSURE OF THE | NVENTI ON A
recordi ng nmethod of the present invention is a 30 recordi ng net hod for
recording an AV file including AV data using an information recording
disk in which data is recorded/ reproduced by sectors, the recording
met hod i ncluding the steps of: determ ning whether or not input

FATCINT—FiZE s FEFHFTIEMNTERIND.
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-4- data is AV data; detecting a defective sector existing in
a data recording area assigned for recording the input data; when it
is determned that the input data is the AV ' :
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dat-a and a defective sector is detected in the data 5 recordi ng area,
allocating a defective extent including the defective sector;
recording the AV data in continuous sectors while skipping the

def ective extent; and all ocat- ing an area of continuous sectors
where only the AV data I's recorded as one AV extent, wherein an AV
fileis 10 woesaoged on the information recording disk, wheegsmrbiae
AV file includes: a defective extent, which includes, when a
defective sector is included in the data recording area, the
defective sector; and one or nore AV extents each including a
plurality of continuous sectors, thereby 15 real i zing the
above-descri bed objective. Only a sector where an address
error is detected during a data recordi ng operati on nay be detected
as the ZLRIETBED, 774 VOREMBIZT 74 v MY (File Entry) &FF

EhSHRICER L TER SRS,

FrAn=y MR, 774 VEEORS BN L 7 7 4 VORGRIE
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defective sector. 20 ; ~ The defective sector may include a
sector where an address error is detected during a data recording
operation and a sector where a data error is detected during a data
verification operation. 25 When using an information recording
di sk where an ECC bl ock has a plurality of sectors, the defective
extents may wogghismgat ed by ECC bl ocks. 30 Whe RcrareIBsan

i nformati on recordi ng di sk where an ECC bl ock has a plurality of
sectors, the nethod may further include the step of allocating, in
the AV file, a paddi ng extent which does not include AV dat.a.

OREFRETT, “hitkY, TOTIAFL bRAVII AF Y bAKK= 7 A
U R bBUVRAT A L STy AT FTHBIERTIERTE B,

DT, R LTLRL7-1S013346DT774NVYATLOEIEICZLY,

T4 RAVBENTA TERBBFEOT 7 A VRSN ET 77 FVRZRE
5 TOEEEMBIZHAT S,

B2 207740/ F4v7 b IBEO—BEFT, HABT2 L7 M %,
BEFHBRT77AVERLTWS, AFITIZ, RootF«4 L7 FYDTIZ, DV
D_VIDEOF«vZ +V&, Filel. DAT, File2. DAT®D2
DDT7AVREET S, DVD_VIDEOF Vs bUIXEHIZ, Mov i

10 el. VOB, Movie2. VOB, Movie3. VOBDHIBEDT77A
VISTEIET 5. _
 E23i% [1S013346fKICHK=7 7 VEBRBRANOT— 5 OBE
HIR2EEZ Y.
1S013346#8%kL. BEAFREF A X7IIMAT, ERTERET + X7
15 TOHRIETRED. P LOBRMBIZZ A A= Y (File Entry) &R
EhHEREBOTHEALER SN D,

1L, AVZ7A4AMoviel. VOBAZrzrAf Ay Y DREHMEI
DVD_VIDEOF4 VY MU T774 VADT 7 A AMEHIERRBF (File Ident
ify Descriptor) & L TH#M&ND, £~DVD_VIDEOF« L7 NI 77

20 . AVAET7ANT L) ORGHBEIIROOTF A VI MITZ7ANVADT 74
VBAREF L LTRMEND, &EbIZ, ROOTF4 Vv b T7ALAT 7
ANz N DRRILBIZT 7 A MBERRRF (File Set Descriptor ) X &
b, TLT, 20774 VERRFIE. 77 A VERERO—BL LTTFHE
HoEBICRBENRTVS, Z0L)2EENS. BNZ7 7 A VOTKRLE

25 ., 77 A AHERFOBBICIEEY, T4V 7 PIBBMEIZLAZB-2TRO
OTF AV FUMLIBIZTZ 7 A= FYZMWBZ LIZLVBIBTHZEMNT
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-5-- The nethod may further include the step of recordi ng
attribute information for identifying the AV file including AV data,
as part of file managenent -

WO 98/14938 PCT/IPIT/03473

%6c&B.?4V7%D774w&‘@ﬁ@77{mﬁmﬁﬁ¥%ﬁ%‘%7
7AVEBNERFIIT A L7 NI DBEBTA 77 A VERERT AV FUDT
ANy FIDRET FLRARDTZ 74 VA EEGATNS,

N

(1-3) RMae7 ¥ EBFEL : 2vyCa—F7—FR
FRL=DVD—RAMK IV Ez—F F—FORERT 5 &%, RBEEBHFE
LLTY=TUFL—R Ay PFERERERTHS, J=FTYFL—XRX}
FELBOT, ET3 b a—F F—F I —FRBRICEREND. ZORE
WETIZT FLAT S —oRY 774 =7 —DRUSICE Y KMt 7 Z3RIHE
10 hdk, XWEs¥E2EDECCTa v/ i4M4 CioRTRENRICEBRIND
Llbin, RBESNEECCTmy / OMEFREY — FA V%L V—F7 Y
FEBAOREEFAREE (DMA) REEFRFEFRLE LTRHESIHLDS,
RUEEBEHOT —F RN 2 41277, B2 4ITREhd X2, RWGF
BUEIE, FA R/ ERE I ERMBY AN EED, T4 RV EREE S FITiE
15 KM Y A FOMBERAEASNS. XMBY R ML, XkEs¥EEDECCT
Ty IDEET FLVR (FFVRAET RLVRC) EZOECCTay 7 2E
TBHEECCTa w2 DEHET FLX (FRVRBLT FLAD) Lzz— TR
KT FUBEERTHWD, ZDXRIRKMEES FHX, TARIT7H—=y b
BOF 4 AT ~DF—F BRFESIIREEND, B2 4 1ZF7THIZ, 77— 78
N EBOTT FLRABLEESECCTRy 7 K7 FLABDOMESECCY
By itk o TRESHBLEEBIT. TRLRACHBMEAECCT R v I KT
KLRDMbHESECCT Iy 7 Kl o TRESATHWS = L &RLTHA,
ZDEHIZ, Y=FTVTFL—RAY PHETE, Kt s ¥ BAKRERERAIIZ
REINERMEELRFERIZSVEPHICEREND,

(1—4) Rigks #ERFE2 : AVT—FH
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i nformation. 5 The nethod may further include the'step of

recording attribute information for identifying the def ective extent
and the AV extent, as part of file managenent information, in such a
format that the attrib- 10 ute information is in one-to-one
correspondence with the respective extents formng an AV file.

A recordi ng oesriae38s of the present invention is a r epordrIvm34T3
apparatus for recording AV data on an infor- 15 mation recording disk
in which data is record- ed/ reproduced by sectors, the recording
appar-at us incl ud- Ing: a section for determ ning whether or not input
dat a Is AV data; a section for detecting a defective sector

ERLZDVD-RAMIZAVF—¥ZRBTH L&, RRFABBBUETIX
MERSEOBELUTICRAT S, 22T, AVF—F L3, IREMPEG
CLVEBESNFFRORBNREENET—F 20 ), X, AVF—70R%
FREVMEPIZT FLABAETERRRE 7 FRHiahiLE, ZDKBE7 5%

53 - BULECC/uyZRR¥u7ENT, EOECCT 2 v 7 DEENLREE
had, ZLT, Xiet 7 2 ERECC7u v 7 DREMENR. 1BOT7T a2y —
VarRBBFLLTTZ7ANVT FI BRSNS, RIZ. AVTI 7 A LVDRER
MIEICBWTEHORME Y ¥isibahiz¢ &, &#XME 7 7 Of@ERME
MoTesr— g VR FERAWCIDAVIFANMET 74y U IIBR

10 &hd, LEF-T. 20L& RRREEFERERDY =T Y FL—Z AV |

HELRRY, RBENFECCT vy 7 OUEFRNY — FA4 VB Y—F
7 U MEURIZERT S e R EERBEICREGE I D Z L ITEN.

¥, AVZ7ANVOBEMEIZBWT, 77/ = M7 as—ray
ERTEBBLANLRME? FE2R¥ v T LTAVTF—F BBEShB 1D,

15 FARIBERTATIIEME? FOT FLREEBRTIZL72<, Rtk ¥
T TAVF—I2BETS Z LNTHEICRS.

(2) F—2EsdmEFE
ERL7ZDVD—-RAMIZHTHAVF—F BEHHIZOWTUTIZHAT 5,
20 E1li AREOAVF—YORERBHEERTT7a—Fr— FTha.

EY. AANF—IBAVF—FTHILEIBHEEND (AT v7AL),
TOHEIL, BRERIZBVWT, KA MMLBELNRTL 3avy FOMBEPLKRR
FHELNTL BF—FOIEXRE— FEIZIVHBIah?, FIZIE, AVF—
FEREBELTWr i te_AVavryFREHINLL &, AVF—F ¥

25 BrL, BEDOWr i t e a~vy FAEHShTZLEX, BEOaVE=2—F7F—
7 EHET 5,
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extsting in a data recording area assigned for recording 20 t he i nput

data; and a section for recording the AV data I n continuous sectors
whi | e skipping the defective sector, wherein AV data is recorded in a
plurality of continuous sectors on the information recordi ng disk
whi | e skipping a defective sector existing in the data 25 recordi ng
area, therebwoesalesgi ng t he above-descri bed obj ect i ve pcriareri03473

Only a sector where an address error is detected during a data
recordi ng operation nay be detected as the 30 defective sector.

The defective sector may include a sector where

TrANVEBERB LT, a—RFF—S (280 ava—F TS ERETS
B, ERDY =T Y FV—R AV PHFRIZEY, KRBT FORY 774 %217
WARBSEETS (RFv7TA2) .
AVF—ZDEE, &SHIETFYINVETFFL—E—RF U INNREENSED
5 NEEEMERELELTIAVF I AV FI—Ry bhbDF Y a—F
F—FEDLIEREEZER L AN OERYMRRT 2 - L ATELRAVF—F
PRUESND (A7 v7A3) . BIRIE AR FaVEa—inbRRER~
DTF—FIREET—FE LT, A=— FAREINNILEEFMEE ST L., JE
FIE— FARRE SNAITIERRFRE e HlrT 5. HDVE. ZDRBERIC
10 ERSNABBOMECILY, FUILMETFFL—Y—8hsF—FiEEiCITE
BRI E ., A5 —Fy FEORy F T~ 7 BEH5OF— 5 Rk ISR
R e iy e b TE S,
ERERENRERINDAVF—F 2EHHECSNT, BEEIZM1LTF
VA2 Z—ARahi=s &, T/ F2ELECCTay s/ BR¥xy7&h
15 THBMOECC7ay /DXL IN6T—F 2B TD (R7FvTA4AMD
AB) ., ZDESRMEI FZELECCTa vl 3 RXy T LARBLTF—#
EFERFETHIEIZEY, B4CITRLAEa L Ea—FF—FORBEGLITR,
D, XMaE7 ZBRBBERTHL U —7BHERRITT D 2 L R F— 5 BRER
T D ENTE S,
20 ERIEZER LRGN TR INS AVF— 4 ORGHETIE. LRk
FRIZT FVRZ S —&R o MGt 7 737 — 7 BHEERBESh3 &, TORM
I EEBDECCT 2y I BRAFXy 7ENTEBROECCTn v 7 DEHE
I F—RERTS (RFyTATHEAS) o Kit. BRF—F 2HR
HUTRIEETZ 2 LIZEY ., F—423—2B0LRME 7 F BRI ahhE, %
25 DIRFET —FRERDECCTu vy 7 IZEHKEND (AT v TAL10»n5A1L
2) o TOEIRF—IREMEELETTHILILY, KMt 7 HERICH
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an-address error is detected during a data recording

-6-

operation and a sector where a data error |s detected

during a data verification operation.

10

20

WO 98/14938 : PCTAIR97/03473

&éhékkBL‘_h%ﬁﬁﬁﬁfﬁ&%”ﬁWEccfn/?k?ﬂf%é
b, F BARIBOTREOERIRTIAL  BASNS, FhHav [
Sz X D IEE S ESERICRT 57— S BRERT 5 &, ROEFKERIC
HToTF—FRBEe/ERTS (R7vy7A1305A14),

RB. ECCTay/REEROE7 ZbBRENDSDVD—-RAMT 4 X7
(2T 57— 7 BEMIELHEICHAT 572, LB THRHBEY 2L EC
CTay s &fRBAX vy 7ENB3bDL LA, LHLAEKRSL, ECCTayre
BT K ) DB A v 7 TR L) RT - BEFELERICRITS
NB3ZEiFRASIhTHH, £/, ECCTays/Res YA XLR—THBH
EERWH e &ILY, 27 YHITRMaE Y B RZF v 785,

B3DC3ik, EMLAERFECLVAVIZALNRBEINF+ R L
DF—FZHEETRLTWD, A3DC2LC3EFHEMITELEIZAVT,
TOF—FEEEUTICHRAET S, ECCTry 7 DERILEHRENRDIIK
AVZ7ANORFEBL LT, RETRIEBIZHSLBNDEI 2153567
wﬁloﬁﬁﬁﬁaLBNs888#6%%&?@%2@@&@&%%&%@5
nTV3, ERMERPERINDIAVT—FEEBRTHLE, CEB1OE
ﬁﬁﬁ@%ﬁt?FmEAV?—ﬁmﬁﬁﬁiﬁéhéo%LT\LBN160
0O ENST FLRZ F—PRMEhiE®iz, ZoRREZ 2280
ECC7rv’ (16%7%) #ZX%9y7L, LBN16160MoHEEDERD
ECCTu 7 KAVF—# £5RT 5. B 1 OEEFRICHT 57— RR5
{EOFETIHT, LBN 3 8 8 8 TH% 38 2 DIUEGRURICHT 57— & B&
BEEEITTS, £, EEMEZERL-ERYESENRERENIAVF—F &
BB THLE, LBN1600:RFOEIINST—F =T —SRHEND &,
EREFRICZDXRME 7 ¥ 2 ELECCT Ry 7 2 A% v 7 LTH#EDECC
TRy JIZAVF—¥ BERFREND, 20X, BFREENETINZES
SEFMERNHA SN BE D, L bICAMEY F EEVECCT Ry I B R

16

=X A (HRI26)



When using an information recording disk where an 5 ECC bl ock has a

plurality of sectors, the defective sectors may be skipped by ECC
bl ocks each including the - defective sector. _ An :
i nformati on processing system of the present 10 i nvention is an

i nformati on processing systemincl uding: t he above-descri bed
recordi ng appeoas/u®ss and a control devi ce for control | pigysohesers
recordi ng apparatus, the i nformati on processing systemincluding: a
section for allocating, in recording of an AV file, a defective 15

sector detected by the recordi ng apparatus as a defective
a section for allocating continuous sectors

extent;

Xy 7 L CAVF—F &RHKI 2012, ALT—FHEEZHD. Lo T,

AVF—5 DEEML, KBTI A7V FSERF YT LTAVII ATV A,
B, CEUBRRLFETEAMEND, T4 A7 LOREUTBILIBERAIZFE
LTh, EREHERICFENREEADF—F KRR TESHE &b, REHHE

o

BREOEBENFEDHMMMNIZT 7 2 AFELGEE THNL, AVF— 7 B4Rz

BEND Z L ORVIRBRPLEFOBERRIEEND, Zhit, T4+ R7BEEE
MFARTPOMABELIZAVT—F2 T o7y 77 HiC—acEWM L
BICEETLDTHD, vihbo, UBRETUEMO7 7 £ REERIIAAy 778
CERHENSAVTF—IEB/BETHD, T4 RI7DO0T—F BAeER—FM)IZ

10 B L T oBHEREF OGN RBESHEREND.

iz, I2%8RLANL, ARAICBITS AV774»®774wsﬂﬁm

Z B K UBEFEIZ OV TUTICHAT 5,

BT, BBESNB3T77AVBAVIZ7ANTHANE»ZHET 5. ZOHEF
BZET T = a T SRR VIO A VA

15 DIERFRT7 7 A LOJBEEN»SITTLAS (RFvT7B1) .

F4L7 M YTy

4»®i5&774»%ﬂmw$:y51—5m®$~5774wﬁbé&%\
WRNDISO13346DT7AAVATALIILIENST, 774 VDEHEYHIE
77 A VEBEROBENEITEND (RTFyTB2) , BEERDT7 AL
BAVIZ7ALDBE, ETAN—RAEy by 7ORNEND, FIZIZECCT
20 2y 7B TSMBU FOEEE L -EEEREZW~RS (R7v7B3) . HIXI,
B3NCAIWBWTLBNDS5 9215356 7TOEFKERKLLBN3888M
SEHE COWBRIKS = OER L ZEEKE LTRESKS 2, KkiZ, B
ZRAWTHHLZRBRFIECLY, RESN-ELSHEBRICGLTXBEY 22 R
¥ T ULBROAVFT— 288 T5 (RTvT7B4) , AVF—FPBIEHEIHh
25 RUBEREZEFET S0, AVF—YOLBERINTROMBHFREAYV
ZIRF b ARX YT LEECCT vy DUBIHERERMR=—I X7 £
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where only AV data is recorded by the recordi ng appar at us as an AV
wherein an AV file is recorded on the I nformati on recordi
di sk, the AV file including: a 20 defective extent, which includes,

a défective sector is included in the data recording area, the
defective

plurality

extent,

sector; and one or nore AV extents each including a

ofwoosgri4esgious sectors, thereby realizing the PCT/IPI7/034T3
above-descri bed objective. 25

When using an information

recordi ng di sk where an ECC bl ock has a plurality of sectors, the
devi ce may all ocate the defective extent by ECC bl ocks ea

cont r ol

I ncl udi ng a defective sector. 30

When using an information

recordi ng di sk where an ECC bl ock has a plurality of sectors, the

control

devi ce

[41]

10

20

LTI 74 A DBBEFICBNTECCT 2 v 7 2T BRDDATF 4 v I F—
IREREINEFEROMBERE T4V I=I AT bELT, ThEhT77
A VEBBERIIBETS (RFvT7B5) . M3DC3ZBNT, AVF—FHR
HEINEBEHI=7 A7 FA, B, CTHY, X7 FiXBHENT=D
CAR oy 7ENFEHEREIT I RF U FSTHY ., 774 VORBREIZTFEET 53
F 4o S F— s RRGENEERE= AT FETH D, TNFNOT I RT
Vbd\AV774w®774waFU(CB)K@WQTu&—Vay%ﬁ
FELT, CTORIIZRFEND, RIZ, BBSNLT7AVBAVIZ 7Ll
?hé:aéﬁTAVﬁﬁEwhﬁﬂﬁéhtﬁﬁﬁﬁ%774w1ybvmﬁ
BT%5 (X7v7B6) . B3NCEIZHBWNT, ZOAVEEY Y MIICBY
SOPIZEHEE NI Contiguous bit & LTREEND, BKEIZ. AVZrAL
RERES N R B ST BRI, A=Ay by FCBNTTY
AFv A, S, B, C. EX®RIELAYy FIBIEAEZTRTOIRESINLD

(AF97B7) . flxiE, B3DOC5TIE. "M F73DE Y F7hbH A b
445Dy FN7ERL 488Dy bOMBAALFT99DE Y F7HEN
FROIRESNS., FLAF—FMESBRENDIZLIIIY., F—7BE
Y, H26ICR/RLT7 74 VEHBENS, BET 7 A AVBAVI 7 A BT
DR END, FLT, AVZ 74 A THNRIIKRERFEIRIZER S hi- Kk
FEEBEEELT, 774Ny M IZIBGENLAVI Y XF Y b OB
BOHERTHEMES AT LV, A8, F—# BABECSHLT, =
PRFVFSBIVT I ATV FERAVF—ZRBREBFEINRTW 2N 05,
fER&hi2v,

Ko, B12%8BLAeRS, 2vEa—F 77 VEAV T 7 A VRBRERL
BENT 4 RV OF—FHEZOVTUTIEBRRAT D, 2V E2—F 7740
THET77ANBORBICHY B THNZLBN3 58 6% >ts ¥ Kiatk
I EDBE. TORMEI FEEDECCT2yY (LBN3584M6H359
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may further include a section for allocating a padding

-7-
file.

51

10

20

extent which does not include AV data, as part of the AV

WO 98/14938 PCT/IP97/03473

9) RIABERICEFIh. TOXGERNRIIRMERRR ERING, =
DL&, ECC7uysBTRERKIND=H, 774/ VBDT 7Ly
FURTZ 74 VAD—BLRBICABTIKICESRSND, dLo. Z7MVAR
AVIZ7ALTHY, DDZDAVITAMIBENSAVT—FD—fiMar
E;~¥774»&ﬁ—®ECCfuy?ﬁcﬁﬁéhéé,:@AV?~5%
RER~FRENTLED, 22T, ECCTRYyJAKAVF—F Lavy
2—FF—F L BRIEBBRINAZVEDIC, B1 21ZF7TEITAVZ 7L
ECC7ay s OBREHATHIVMT hD. T7hbh, FAVIFALEC

CCTuy/DRFE7 IMDBEY, XMt FIZILECCT Ry 7B TAXy

TEWBEELIZ, AVIFAABECCT 2y 7ORHEETHV TSNS &
T, AVF—FRRBENRDNEI FIIART 4 I TF— BB LN 1F 4«
Y RF BBV T ARG, ZOLI T -FHEERFOILIZLY,
KREEE~OT7 7 ERELIZAVFT— 7 OBHEMNARBEBERRIEENS,
Kiz, M138BLARL, AVZ7AAREIIBTIEL ERERTED
—FHZOWTUTICHATS. HOTHBHALL DI, ETAVI 7 A LZRE
BTHLOOELERETW~D, TLT, TOEETRELTLBNS 9275
356 7DHE1OEHKEEELLBN38880LKEETOE2DEFEKIH
PYUTHAS: KiZ, Zh5DOEZTEBBTELTHOREEO=I AT b
ELTERENS 77 A A= FYREELT, AVATFRTZ 7 A LEERT 5.
RBHZ, SO774 Az kU REES NS RE L) 1 S 2B0EgEE
i, AR—2RECy b=y AZBWTEEL L BB END, AVZ 7LV,
TOZOAVATFHTZ 7 A MicBGEShEIHFAT I A7 FOXRBEN S, &
1 CHBALEFEICLVREREENRS, JOLIIC, AVF—FORBIZHEIL-T
IHODEEXFEABRBAVETHN 74 AOEEEEE LTE Y Hirohnid, <
NFZRIBREEBWTAVIZ 7AVOREMEL 2L Ea—F T 74 VORE
mWﬁ%ﬁLT%ﬁéht&LTB\275:“5774wmﬁéhtiﬁﬁﬁ
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The control device may further include a section 5 for recording

attribute information for identifying the AV file including AV data,
as part of file managenent i nformati on. The control.
device may further include a section 10 for recording attribute
information for identifying the defective extent and the AV extent, as
part of fil ewo9snassgnagenent information, in such a format tpagiypédasBdttrib-
ute information is in one-to-one correspondence with the respective
extents form ng an AV f|Ie 15 The control device may include

a section for

BERICE0 Y THRBZ MDD, AVF—F Lo a—F 774 VDT —F 5
FI—ECC7ay /Wit TRVHETOHNA L ZBETA e NTE S,

(3) F—F BAEFE

ARFIBT LAV 7AVDBEFEICONT, 774 VERIEROFTLED
ELEOWTLUTIZHBAT 5,

141k, AVI7ANDOBEFEEZTLZ72—Fr—FThd, £7. B
EZINBT7ANMDT Ay PYBLAVEREL Yy FBRAHENRS (AT

o1

v7D1) . AVEREE Y MIB3OCBIZRLAICBY /I8 ENRT, ki

--

10 L=X51ZE2 6 1280#% L ~Contiguous bitTH Y., AVI 7L L THINEMN
FHETH-OOBREIFRTH S, COEY MB1DEXRAVI7AAE, &
mIDEy FBODLEE IV E 2~ I T T ANDEIRIEAVIFANERL
TVB, ZDAVEEE Y FOEMD. AVI7A L ThHBEBEIREES IS
(R7v7D2) ., ELT, =vrta—¥77rAA0HEENERD=Ea—F

15 77 ANBOFETCHEAMMENRD (AT vy 7D3) . —H. AVIZITALDBEE
AVZ7A4NDZ 74Ny P IIREEN Ty~ a B F 71—V F
EREHAHLT, AVIFANMZEENRBBZEAVZZ AT FOUBHERZIEEC
HAHT., (RTFu7D4) , E5Z, BAVII ATV MR SAVTF—F DB
HHLEZAAEBIIERTS (RF97D5) , Z0EE, BARBRET A R7

20 EORKY R MBERSNEREES SEBEERT 5L L b, BABERC
7 FVAZ 7 —RF—Fx5-RRHEhL &L 80 Y Y —0BEE
TEPIZ. AVII RF U M HAVF— 7 ORFEGHICEAET (RFy 7
D6) . BT, AVI7 AAMTEERBLTDAVIS RF Y hish AVF—
IRBEINENENRARD (RFy7D7) . TLT, BEISRTVWRWVWAY

25 TIRTY MBEETHIE, BUORATFyT7DSLD62HMVIET, ZOLIRE
EBEERITTEILI28Y, M1 OFECRRENEZAV T 74 LH, BRIER

>
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setting in the recordi ng apparatus an acceptabl e val ue for the total

nunber of sectors skipped when a defective sector is detected during
a recording operation for AV 20 data; and the recordi ng apparatus nay

i ncl ude a section for, after AV data has been recorded while skipping
defective sectors within a range not exceeding the accept abl e

-val ue, i nforwopgu4dize control device of |oca- “tion i nfegrymedrmgraof al |
t he sectors skipped during a 25 recordi ng operation for AV data.

The recordi ng apparatus may include a section for, each tine a
defective sector is detected during a recordi ng operation for AV
data, informng the control 30 section of the detection of the defective
sector al ong _ with location informati on of the defective sector; and

EESGBREND = &2, EFMIEEERS,

BB, ARBIX, DVD—RAMFT 4 R7 BT BEBHEZHALE
B AV T 74 AVRERTER REREHORRBETHIE, PILIZRET ¢
A7 REBRT 4 A7 FIBOTHRE2EE - BEDMENREITTE S Z LN
SHhThHD. _

2B, ECCT7a v 7 BEROEZ I NOBRENEDVD—RAMT 4+ X7
EHT 37— RBIMEL M. CHATH 20, ERCIERMEY F52&0LEC
CTr v s 2MAX v 7 ENBHDELE, LLARb, ECCTRyre

CETHARLRBE FDHEAF v TTRLHIRTF— ¥ BEFELMRICETS
10 NBEZLIALNTHD, T, ECCTavIBEs FHA4 XLF—THBH
BERVB L&Y, 7 SRITTREY S RRX vy TENS,

RE, ERATIE, AVEIRFU e RMT I AT NeRF oo Ty X
Tyl Ri1BitRfL-27osr—Ya ryBRFo—8B2RBVTHEMNEL
BELEMN, =7 AF Y rORMERIITZIOREFROAIBEIAS HLOTR

13 R, WOBEFRMOE Y FECRVETTHLIWILIIBHATSH S, A,
FLnwwar—y sy BlRFoOF-SHEFEEL. =7 A7 FOREIERE
Y74 — L REBIFTHRV,

RB, RF4 7Ty AT ML, 77 A MEBRTRITIONB 2 LIZRESh

BHOTHARY, fIZE, AVZ7ALOREIZBNWTAVZ I ATy bW A

[]]

20 ABINEL ool &, ZOAV=IRTy hORCAVF—FRRBHENRL
RoBEREFIZARRT 4V I/ AT P LTRELTHARAY, ZOXIAR

B, T ATy AT MET 74 A0 KL PREIZHY (i 505,

B, AEATIE, AVZ7ANVORRMEPICRBEAEREES Y280
BBEAVIZIZTANVIEEENDAIRM= 7 AT M LTRELE, ZOLH5RF

25 EBUMCY. BIIEAMT 7 A7y EFET S bOBIIRT 7 A L EEDT
TAVRUEEREEREL T, KBTI AT FOEMLLMBEENE 77 L L 5E
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t he control section may include a section for setting in ‘t he
recordi ng apparatus a new recording start |ocation
- 8- for AV data each time the detection of the defective

WO 98/14938 PCT/IPYT03473

WHTEBRT 3L LAETHS.

BB, LROBHATIIF + 27 LOKEF I EREEFRTORBELL T, RN
—RAty by TERWER, AX—RF—TAEAVTERTDHI I LPRET
Hb.

B, KRATHE., AVIZ7AALORRITE T 558K LIEE TR0
HA X SMBUEE L=, Z0o¥ A AXFLEEBEMMBLD Ay 77 BREDT
7 ERERESICLVRARZZLIZBUTHS.

BB, ARWATHE, AV 7/ AERHE T LEEERE THHY 1T
BEDIZAVEAFRHTZ 7 A A2 RELES, PRy by 7077 LE
10 AWTHR L& RETORVMITIBZZCLTHETH D,

B3, KRADEASHICHNT, AVEIZFY FODHAVF—F 2 BT
L&, BAEBRAVF—FE2ERLF Y v a2 LAKLBERHT I ECLY
AT — S BAZ L VBERIIRTTES I LIHARATH S,

4]

15 (HimDRHE2)

Iz, BEfiomiE2 & LT, BBL<~DVD—RAMT « R7iL7F—F &Lk
BETA0E  BAER L CnaHEd 36EEN SHA SN ERAEY X
FAOWTHUTFRBHET 5,

E1 5IIRRHDIEBRAEL XTF LOBRETRT 72y 7BTHS,
20 R 1i13#i#E, R2IIMPEGxYya—¥, R3IWTFT 1 A7 &K -BEFT4
7. RAIIMPEGF z2—#, REBEFHEFLER, RE6{IN—FF 1R
B, R71X1,/0,.R, R8ITAHE. RORXEFEHLFHELBEMLEET 1
27, R10BLY—AThB, |
ﬂﬁ%R1u\CPURla(EﬁﬁR1d‘Az4y57:—zk1c,f
25 oy NRZAR1 b EED, FLT, HEHBR 1K, ELER 1 4RI
7n¢§AKLtﬁaf\@20AK%TI5&AV774WﬁNmﬂ\ﬁkm
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sector is inforned. A reproduction nethod
I nvention is 5 a reproduction nethod for performng d
fromthe informati on recordi ng disk on which the AV file

of the present
ata reproduction
i's recorded

usi ng the above-described recording method, t he net hod including the
step of, in an AV data reproduction operation fromthe AV extent,

perform ng awd®osrn4e3pont i nuous data reproduction operatio
| ocation information of a replacenent-recorded defective

n whedmrspakact i ng
sector and

not performng a recovery process even when an error occurs during
data reproduction, thereby realizing t he above-descri bed objective.
15 A reproduction apparatus of the present invention

41}

10

20

LB TR, EHRERERLAE, A%y 7S EEHAE, 77/ ALV RT
LIFRIERRAEEIT S,

FA R -BEFSA TR, FIA4T7eEzhlElTE~f a7t
v#R3d. I DE (Intelligent Drive Electronics) -SRX %4 L THIFHMR
13wy FRF— Y ORZEZHET I AMHEER 3 a, BAELET+ R
7 ROk LF 57— ST — 5 REDE s S 17— F BAER 57— 5 1
% B4 - AEWR3 e, BFT—FPELET—F. TLTTF—FMIEDT=DIT
A L T 4 — ST 58y 77 BR 3 b, ST 7 BOF—FiE
BEEETT S5 7 7 HEHR 3 ¢ 2BL, v//B7REY PRI, B2
0 BIZRT &L IIZAF v FREskil L% 1T ). :

FRE(ERTF A R RO, EREOWEL THRALZZDVD—RAMT 4 X/ T
B .

wIZ, L—SR1 O CHEHICEVRE LAV —F ZARMMET « X
7 ROIZRGETIHEIZOWT, W1 625RLANSUTICHAT S, 2B,
HEEET ¢ 27 R O IR S NEDT 7 4 MY AT AT, TECHARH &
nT, HEBHMOERER 1 dIZRBFERTHEHDET S,

E161%, Ly—<R1O0THERICEVZELHEEFRCHIAVF—F
EFREERT 4 A7 R OICERTIHFICHNT, HIEHMR 1 &7« R 75EH&
F7A4 7R3 EDEDTa b arziRy,

(P101) HI#ER 1 ORZFEREFAAEIL, BHELENET + X RIDE
BEFCTORAHLUTERER 1 dIBMENZT 7 A LI AT LHERESRL
TBILIZLY, AVI 7 A AEERT B O OB L E & FRERET 5,
T HIHEBR 1 ORAF Yy THEREILAERE, 0774 VAT LMERP L.
FARTTHRTATRIMBRFy TARRRECT 0 v 7 B2 EHT 5,

(P102~P103) H#HER 1L, TARIEHIFFATRINKMES
FERELIZLE, ZORMEI FR2EDECCTE Y 2 RX vy T LANSA
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isa reproduction apparatus for perform ng data repro- duction from
the information recordi ng di sk on which the AV file is recorded using
t he above-descri bed recordi ng 20 nmet hod, the apparatus including a
section for, in an AV dat a reproduction operation fromthe AV extent,
perform I ng a continuous data reproduction operation while

negl ecti ng | wardsriagzsi nf or mati on of a repl acenent-recorded PCT/IPHMB4ATELI ve
sector and not perform ng a recovery process 25 even when an error
occurs during data reproduction, t hereby realizing the

above- descri bed objective. An information recording di sk of

t he present I nvention is an information recording disk in which an AV
30 file including AV data is recorded/reproduced by sectors,

\mmmntheA¥;u§%% %%%b%g§9$@ff%ﬁwhﬁWK@mm¢msmmw»
"ERITT 5, ZIT.5IEADRIL, TS REERETOERT FLURE, LENK
BETHTo v 7 E%E, SKIP_LENKAX vy 7THECCTay 78D LRE (U
F. AF¥ v THAEREHRT) 2RLTWVWS, FARIEHFFA 7R3 IL"SKIP
WRITE AV 3wy FERHRS &, BRSNS AVF—F ORRMIEEBET
B,

(P104) FLRIFBERKSA7RIVBAVT—FDOREPIZ, T FLRx
S—2BOoRMEs ¥R LILE, ZORME ¥EEFVECCTuys %
KMECC7ayvJ bRABALTIMECCT 2y 7 OERAT FL REREAEIC
10 BWITB & ELiIC, BROECCT 2 v/ ~OTF—RHERITT D,

(P103) FARIVBHEFSATRIBRBECCT Ry 7 ZHRBLTED
RMECC7a v/ % AFy7THLE, FTOREENLAX v THEEZELX
W, FARIBEFSA TRIFF—IEEMELZFLLT, HEBRLICT
S—RF—FREBETIELHIZ, ARy THFELHEX -2 & 2T
15 S —1%§8R (Skip Sector Over) Z MR 1 \ZRET D, —FH. TAAZEHFT
ATR3IE, AX vy TBEERTI ZLARKETDAVF—FERFLLE, E
BFRTAT—F RELHEER 1 ITEET D, ER.TARI/EHEFIATRIE,
EESNIRAF v THEELURNDOAX vy THETETOAVF—F 2RHF LI L
X, 25 —RAF—F R LBIZAFy T FRADRF v TEHETRERNBITZ
20 722 & ERTERMT 5 — 1§ (Recovered Error) ZHf#R 1 {ZiRET 5,
(P10 6) Recovered Error 7R 7 #fl— 7 —HWEZTITMo7- L &, il
MR 1ITAX Y FLIZECCTuy 7 BT S7 FLAFRZERT 3w F
“SEND SKIPPED SECTOR”% %174 5.

(<]

(P107) FSARIEHEFF A7 R3M"SEXD SKIPPED SECTOR" =~ K%
25 ZIRB L. REERPCHRIEFELERXMECCTay 707 FLRAEREZET
FEHEBR 1 (ZiE%T 5,
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I n¢l udes, when a defective sector is included in the data recordi ng
ar ea aSS|gned for file recording, the defective
-9- sector; and one or nore AV extents recorded in a plurali-

_WO 98/14938 PCTAIPITI0I4T3

iz, BMERBRT « R7 ROICERENTZAV I 7 A ADFEBEIONT
R17%88LARLUTIRETS, |
B1 71 WEMERT + R/ ROICEBRSNIZAVI 7 A L2 BET HBE
IZ8WT, HHBR1 EFA RIBEFFA 7RI LOBDT = FanziRT,
5 (P201) ##EHER 1L, AU LERDH =T 7AAB 77 A AV RT
LMERPHAVIZ7ANTHB L 2HET S,
(P20 2) HI#ER 1%, “READ AV 3= FERITLT, AVIZra N
ZEENDAVZI AT B SHAVTF— Y DERBLEERTS,
(P203~P204) "READ AV =~y FEZIFELBZL, T4 RI/BEF
10 ?47R3ﬁkmu2%%$%T6:a&<mﬁmc?~ﬁﬁim¢%£ﬁb\
TFPFVAZ G —RF— 5 —BRREL THLTF - BEMWMEZRAER I 5. TL
T, FARIBENSA ZR3 L, BESHEF—F ZHBBR 1 CEXT5,
(P205) HBWR 1%, BAHENFT—F ZEKRMPEGT=—%#R4
KEBETDHILIEY, THRISAVESHE=FRAC~AHoMHAIEND,
15 (P206) TH4R/BEFFAZRIE, EERTAT—F AE2#HIHER 1
(ZEET 5,
EEBOFEIZIhIE, F—FEBRPIRBES 7 NRHEENLTL, ZOKK
B/ FEEBUECCTryl 2 R¥ vy 7 LENLEBEIZECCTa vy s {iZ5F—%
MEFEIhD I Linky, ERFHERNULEL ShAEEMSDAVF—F %
20 RERFCEETH N TE D, 22, F—IYBEMETIL. ROV =TV S
L—Z A v FERD L 5 REABEEA~OT 7 EARFTE L Y, HFENRBRES
EEOBERRILT S = LSTE B, | |
RB.AERBOWETIE, AVZ7AADOREIZH O B Toh=ERizHET
M7 7 A NHRFENTWD L E, RROT 7 A AP THRINFEMNAVF
25 —IIED LBESNAILEPBLETHED, FARITBRFSATRRF v 7
HFEBLINOECCTY 2w/ B RX v /45 L BFE LM #LT@&7
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ty -of continuous sectors where only the AV data is recorded, thereby
real i zing the above-descri bed objec- tive. 5 Only a
sector where an address error my be . detected during a data recording
operation is regarded as t he defective sector. 10 The
defective sector may include a sector where an address error is

det ect ed dur ivwgosu4dsst a recordi ng operation and a sect gicpreiasB dat a
error is detected during a data verification operation. 15
When using an information recording di sk where an

7TANVBEEINR2NWE S 2EBE, ZOXAF v 7IFERZHRT D LERXRL,
¥Ry THBREOAHLAETHD.

2B, AEBOTETIL, AVF—SORGEWEIIBOTRF v 7HFESH
BECCTav/BBF«RIRHEKFFATRIITEEENLS, ZOLIRE
BIRBEEND LOTIEHARY, FXE, AVF— ¥ BSEKTIR2EMOBRET ¥
VRAZFORETEZ&ICEY, FARIEHZFFATRIZK, TORET FL
RETHDEBENTECCT 2y 7 2 XX v 7 LB HLRBFWEZEITTH I L8
AEE 2V, ARADDRBE>ND 22 IHABTHS.

ot

10 (EHLDOIME3)
Wiz, RiBOHES LT, MRLAZDVD—RAMT A7 IF—F &80
# « BETOREEEER L e filid 5 hEER, SHR S h S HRAE Y
RF DZOWTHRAT B, bk LAEROMIE2 & OBIL, AVF— 5 S5k
BETIIES ARy FBRTAAINDETHD., 0D, JiFMiacsit
15 HITSh¥iz, LY EFREOS W ERMESRIEITENS.
B1 8%, ARAOWRLAS R7 LOWRETRTT 2 v /ETHS,
N LIZHIEE,. N213Xky O —F7F—F, NSIXF4 R/ 8% - BEFTA
7. NAMPEGFa—#. N5HEFHESMME, N6k — FFq Ry
RE. N71%1,/0/82, N8IZIANE, NOREERAFTRELBELEET ¢
20 A7, N1ORAVF—Xy b+, N11EBY—1"—Th5.
HEIEN 1 DAL, B 1 510 LARENR 1 OfRE A—<b s, W
N1, EFEEN1 dIRBEHIhETo 7L LER>THEL, B2 11I0R
TEOIRAVT 7 A VEEBIAER, A LUMEBIERAM, HMAKREQER, &
SN, 77 A VY AT LERERAEET I,
25 TARIEGR - BEFTAIN3OHRE. R 5ILRTTF 4 R758EH - BE
FZA4AT7RIDOMEELF—THS,
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ECC bl ock has a plurality of sectors, the defective extents may be

al |l ocated by ECC bl ocks. When using an information recording
di sk where an 20 ECC bl ock has a plurality of sectors, the AV file may

i ncl ude a paddi ng extent which does not include AV data.

Attribute information for identifying the AV file I ncl udi ng AV dat a
may be furthewongepsgled as part of file 25 managenent i nf perRiol03373
Attribute information for identifying the defec- tive extent and the

AV extent may be further recorded, as

BERT+ A7 NIX, EROFBEL THAL-DVD-RAMT+ A/ T
b5,

Kz, 1% —%v rN1O0ZEBHLTH—AN1L 1 MSHEEEHTLSHAV
F—FBRy FT—I H—FN2ERALTHEELEET + A7 NICERESHLD
BEIZOWT, M1 82SMLAMRLUTIIRNAT S, b, MEEEXFT X
INIDT 74 VY AT AMERIIBHCREAH ENTEY | TN 1 OEEEN
1diZBRFEERTVEIHDETS, £, Ry FT—7A—FN2IX A 57—

(41}

Xy N1 OB ESRDZ &iZEY, +— N1 1 BOHIEHENDETFT—7 2%
&4 5.
10 E19lt, A% —Fvy bN1OZBBLTREL-AVTF—72RBELRX

F 4 A7 N9 ZIERMERHT 2BEIZHBNT, N1 ST AJRBERTA
INILOEOTo pariex iy,
(P30 1) HHHMNIORSRBIRIRRALEIL, TOREAMEShLT 7MY
X?A%ﬂééﬁTézeK;D‘AV774W%ﬁﬁTétb®EﬁLt§%
15 BUEZBET 5, |
(P30 2) BN DTEHIHAML, "WRITELVERIFY AV (ADR2, LEN2)”
2wy RERITLT, (P301) CEBESKEEBIIAVT—YOREZER
T3, 2T, SIEADRIZT — 7 REREPRETHEI|T FUR%Z, LENEHT D
7ay s gEREPY. ZO WRITERVERIFY AV a<w FHL, XY X M2 &R
20 THLEHIT, REBERICKNEY £ 8RH SN L & LHZEDERTDT
ETF—RF—FRERME7 DT FVAERERET S L2ERT S,
(P30 3) HMNIORDGHFABL, "WRITE AV 2= FTHEHKTD
AVF—F 8T 4 A7\ FTFA4 7 NIIIEET D,
(P304~P306) F4RI7EBRNSAZN3IL, KKaY % F & BB
25 IIRE S N-FEEASTRANCAVT — Y 2 RET D, TARICHEIFFIA TN
BAVF— 5 DRAMERIT KL ATT—RF—F T 5—Hr oML 5
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part of file managenent information, in such a format 30 that the

attribute information is in one-to-one corre- spondence with the
respective extents formng an AV file. BRI EF DESCRI PTI ON OF THE
DRAW NGS

WO 98/14938 '_ PCT/JP97/03473

ERHLZLE, THEUMEZITOTICEGHEZFLL T, SIEBNIZ=F5—
RTF—FRERMaET FT FLRERERET Do
(P307) #HI#ENLL, KfaEs 07 FLAEBREEREN 1 d (SRR

+5, |

5 (P308~P3009) filENIORGHWAIL, (P308) THMS
N=7 FVREER» O At 28DECCToy I ECCTa vy %
%FA7 FL R & L7<"WRITE&VERIFY AV (ADR3,LEN3)“ ==y FEBITL T, R~
BRI TWARNWT—% (Rt 72ELECCT Ry 7l BENHRET
—SEEaD) B, FAAVRBRFS4IN3EET S,

10 (P310~P311) FAAZEHENTA I NI FRE SN LR
T FLVRILER-T, KEY R b2 SREPITEE SN~ UHEAICAY
Fe b BT Do TA AT ERFTA TN, = RIBESNEF—F
MREREBMEZRTLELE, ERRT AT —# X2il#EHElNICEET 5.
2B, M1 92AVTHRALLZAVF—F OREH{EIZ R > T, HEHENL

15 F AEELET+ RINIDELFBREBMT IO, 77 A VAT LR
DI L2 BERT D =+ K”READ(ADRI, LEXI) "% 381795, I ZT. "READ”
Iy FiE, R R PERAWAERBRAELETLRRSGE L ~F A—FART
BEISNET FLREZESEZ NS, LENCEEShE ey 7 BEZHEAHET

| TERERTS, TOLE, FARIBRFFIAINIHE, “READ" 2~ FEF

20 WD &, XY A P2BRLANRBEESNLZT 7 A VYR T LEREHAN
T TRbE, 774 AL RTAFROTHEBEHLPIRMT 2 v 7 BHUL, €
BERRICHY Y TonRE T2y /) 1 HECCHBDOF—FBEETTY. ¥L
T FARVERFSA 7N 3L AELMET 4 X7 NIMLHERM LT 7
A VY 2T LEREREEN LSRR T 5,

25 %72, M1 92AWVTHB LAV —F OREIHIENRTET LK. HHEN
177 A4V AT LHERIFRAR L, (P307) THRMEINTWEIXMES
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- 10 - _ Figure 1 is a flowchart illustrating a recording
operation for AV data according to the present invention.

Figure 2 is a flowchart illustrating a recording 5  operation for an- AV
file including creation of file managenent i nformation.

Figure 3 is a diagramillustrating a data struc- ture of a file and
file managenaosriad3sr mati on. 10 Fi gures 4A topéRiypamm3erach a
diagramillustrating

FEEBDECCTR v/ 2RI I AT FELT, ERAVIZAADAVT
— I REBR AN SEFERT AVEI XF Y b E LTENTNRET 5, £,
AR—ZEy bRy TIZBNT, KT 7 ATV FeAVETRT 2 FREIY 4
FONEEBOEEs FETETAY y FeBIfES L LTBET S,

5 HIEENIO 7 7 4 ¥ 2T LERIERLEL, “WRITE & VERIFY (ADRY, LEN4)”
ATURIZEST, FARATEEFTATNIILT 74 VY RT LFRIER G
ICE > TEHFENZT 7 ANV AT LAEREBRET D X OICBWRYT B, TIT,
"WRITE & VERIFY"=-v i K%, F—# ORHMEHRE T HITSEHMTEROF
ELVBMLORKE T TR~ BENTRTHDI L ERIETS =<0 FTHI,

SRR S UBHEABOVTHIZBWT b AME 7 § Bl ani & & ITH,
KWaY 2 MIBRBRTHE LIIRBPABOETEZERYT S, £, EESN-E&K
BRI & Xt 7 F 2 ELECCT o v I REET D & &(ThL,
KEBE~ECCTa v 7 it 2EHB I RIESHEORTEZERT S, DL
¥, FTARIBHERSAIN3IE, KUY A +2BRLANRS, 7—7EH B

15 FERIN 1 3ZMIML T, FESNAETF—FORRRURMIEAE 2 ETTH, L -
T, FARIBHENT A 7 NIILSRITE & VERIFY =~ REEHICAB L%,
ERRTRT— 7 R HEMNLLRET 5,

UETAVIZ 7 A VOTEHMEOURAZKT 5. BB, AVIZITALDOEL

BFIS, REOBE2 L AR THEHHBEERT 5, |

20 LLE, REBOMEIC L, BET—7OEREEBEDIDIZAVF—F
ZRFL-ZREGE 7 YOREZIToTWS 12D, EROTEFEFiELE £ @k
RF—FOEFEEZRFE IR L BII. T BERIZITRINS Z & 0f
BRCEROFELRIET 5 LM TED, |

2B, REOMIE2TE, FAAI/REBNSA TEEoRE (B16) &, 7

25 Te BB EEFEBEMPEG= a2 —F WOl (B156) LoBAGbER

BEAL, EROWLES TIX. M@E WAE, S—=YFrrara—%) EHED
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a physi cal structure of an optical disk such as a DVD RAM 15

Figure 5
Figure 6
Figure 7
Figure 8

(9] ]

10
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B (E19) &, FUFALLFTz—REFUIABBIRY LI EL > 1
& (H18) LOMBADEERALE, LaL, ARFIZOL > REEDY
27 LERICRESNS LOTHARY, Fa AIRRFSA TERORB (K1
6) &, FUIAMALF Tz RLFVHAMBIRY HLIBL VS L (H1
8) LEMEARADETLEL, WEE BIE. A—vFrarvba—p)
Ol (B19) &, THa/BBEERLMPEG=r=—5 WO (B
158) c&llHEbEeToal,

FE % > B F ARG

ARBIC SN AVF— & DREMIC KM 7 ¥ BRIBSNTY, KKk 7
FEEBUECCTay /8 ARy T LRBLEROECCTay s 57— 7 BiEik
ShB, “hick ). REFEE~DT 7 £ AR—GRELRVNED, AVF—F
£ ERETIHRERT « A7 IR LED . WARET « 27 LRRSAZAV
F— 7 Z RN EAET S Z ERFEREIZAR S,

o, RERIZWE, HRDET R 7 CRFSh-AVF—IRELLLTRE
RENHEIERETE S, “hITLY ., EROBRFEL < AERT—F
AT LA 5. e BAMRCILETNS = & OE R OE R OB L
EREET B = LT B,
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Is a diagramillustrating a structure of a vol une space.
is a diagramillustrating a physi cal sector structure.
is a diagramillustrating a structure of an ECC bl ock.
Is a diagramillustrating a directory



25" structure. Figure 9 is a diagramillustrating how an

AV file - I S recorded. 30 Figure 10 is a diagram
illustrating a data structure of an allocation descriptor.
Figures 11A and 11B are each a diagramillustrat-
WO 98/14938 ' : PCT/IP97/03473
R

1. €7 B CF— ¥ BERBESNIERLET « A7 2AVWTAVF—F
EBOCAVI7ANVOREFETH- T, BIREETEL, ANT—ERAVF
— S TCHIMNELEHETIAT vy 7L, MIRANT —F 22L& T 57-HIZHY
MTHNET— Y RERESICFEETIREE Y Z2RHUTHRT v 7L, BilRCA
AF—EBAVFT—FThHH LHESN, »D. AT — 7 REFUEE 5 Kt
7B EShiL &, iRk tE Y 2280RMBx s A7 V280 RIT5
TyTe, MBRMTI A7 b RA¥ o7 LABLOEHETDEZ ZITHLTH
10 EAV?—?%ﬁﬁTéz?yfa\mﬁAV?—ﬁmﬁﬁﬁﬁé ity -/
HEETAERZ IMOAVI I AT Y M LTRVRITIAIRT T 22AE L,
RIECITREGET « R 71, §iET — 7 RRESII KM 7 S NEEh= & &IZh
XMt s 7EBORM=/ A7 FLEEL-BEOEZ F2RATS51EUL
DAV I ATy beBAEAVI 7 A LERET S, LEFIE.

ot

2. RIRRAMEZ 22 LT, F=/REMECSHTT FLARBBRH &R
IS OHZERMT DI L2 WM E Ui 1 ISR ORLESIE.

3. BIERMEZ#L LT, F—FRBEHECBVWTT FLARERBH &K
20 T 5 TS REMECBNTT I TRBBUS NI YL 2@ETHT
&R E L-dRE L iRRoiEg ik,

4.ECC7ﬂy&ﬁﬁﬁ@taﬁ%ﬁ?é%ﬁ%ﬂ?42ﬁ%ﬁﬁ¢6&%\
RIEERMI= 7 AT MIECCTuy 7B TRDHITA Z L &5 me LR
25 Eltﬁﬁ@%ﬁﬁ&u
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ing interpretation of the upper two bits of an extent | engt h incl uded

in the allocation descriptor. Figure 12 is a diagram
illustrating a recording 5 state of a disk on which an AV file and a
conputer file are mxedly recorded.

WO 98/14938 PCTIIP97/03473

5. ECCTuy/BBkots 72T HBRET + A7 2ERTHLE,
BIREAVZ 7 A MIAVF—IREENRRARTF o 77 X7V b2 1T
BRF v 7R ELIZAE L= L 2R E LRNRE 1 IRBROEBHFFIE:

6. AVF—4REETNIMEBAVI7ANVZHINTIDORBIEERE 774
NERERO—HELLTRBTIAT v T2 ELIZAES LD E ﬁ&tLt
RIE 1 (ZERROTBHRFE,

o1

7. NIRRT AF v MR AVZ 7 X7V b2 5200 BiEiERE

1o AVIZ7ANERETEETI AT b2 IR TIZHIST AT T7 74 LER

HFHRO—ME LTRBTIAT v 72 ESIAE LA & 25 e LipREL
IZRER ORI,

8. T/ ¥BITF— ¥ NERBEEINIFRILCZT A R7ITAVF— 7 2R
i5 TAHARBRERBTH-> T, METHRERE. ANF—FBAVF—7 THEINEH

ZHETHFEL. MIBANT —72RBHTHILDITHY B THAAET —FEH

EIRICTFETARME 7 Y2 RT3 FBL., Bt 2 RF vy 7 LR

SEHETEEI FICHLUTHMIBAVF— 28R T5FR L 2MA. ATRERE

BT 4 R7IT, MR — ¥ CHRERICFETOIRMBE 7 F 2 XXy T LANLE
20 ﬁLt@ﬁwtayaAv?naéﬁﬁ¢é\%ﬁﬁﬁ:

9. BiIEARMaE s # & LT, F—FREGIMECBNTT FLAFRERRB Ih
I SDHERE T LR E L-RA S Lo ILRIER,

25 10. iRkt s # & LT, F—¥BEHIECBWTT FLAFTasitish
I FF— S RIEEMEICRBWITTF— 4 REBRHEN -7 2 L 2AETS
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Figure 13 ill
file recordin
nmet hod

bl ock diagramillustrating a 15

system of the

di agram il | uswoagm4egs a pr ot ocol
di sk recording drive

n

10

20

ustrates a data structure for free area managenent in AV
g. 10 Figure 14 is a flow chart illustrating a
for reproducing an AV file. Figure 15 is a-

present invention. - Figure 16 is a

T & R e LERIE 8 IZRR O RREIRE.

structure of an information processing

used between a contr ol pcEHIEOTNSITAND a

11. ECC7uv /8B 22BTrE8RBT X7 2ERTH L&,

Riae 7 ##ELECCTry 7 B TRIRRME Y2 RF v T THI L 2R
e LBk 8 it D ic IR E.

12. HORIESIZRMOMFREE L, MR EBZHHMTIHEREL 22
RO R T L THo T, MRIFRAERS AT LI, AVZ7 A LORBRI
BT, MITRRERAREL-RREs Y2 My A7 bz LTEHV T
BEEL. MERREENRAVF—IOZEZHEGEL TREL-EIFZAVTS
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20 - when recording in real time AV data received via a br oadcast

wave. Figure 17 is a diagramillustrating a protocol

used- between a control section and a di sk reproduction 25 drive in a
reproducti on operation for AV data recorded on an information
recordi ng di sk. Figure 18 is a block diagramillustrating
anot her WOB/M498Ire of the informati on processing syst enPCHIRING34ZD
present invention. Figure 19 is a diagramillustrating a

pr ot ocol
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used between a control section and a disk recording drive

- 12 -

when asynchronously recording AV data received via the

internet on an information recording disk.

10

20
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Fi gures 20A and 20B are diagranms illustrating 5 processes perforned by a

control section and a m cropro- cessor, respectively, inreal tine
recordi ng of AV dat a. Figure 21 is a diagramillustrating
processes performed by a control section in asynchronous recording 10
of AV dat a. Figure 22 is a dlagran1|IIustrat|ng an exanpl e
of a f Wogste93gct ory structure. PCT/IP97/03473
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15° Figure 23 is a diagram illustrating a data

structure and logical relationship of the primary file managenent

i nformati on defined by the | SO 13346 standard. Figure 24 is
a diagramillustrating a data 20 structure for defect nanagenment used
for recording a conmputer file. - Figure 25 is a
diagram il|l wabesalap3gg a data structure of the |CB t ag1/207/03473
Figure 26 is a diagramillustrating a data structure of flag fields

included in an I CB tag. MIEE OFFR D
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BEST MODE FOR CARRYI NG QUT THE | NVENTI ON 30 ( Embodi ment 1)

Hereinafter, a rewitable optical disk, and a data recordi ng net hod
and a data reproduction mnethod therefor will be described as an
exanpl e of the present

WO 98/14938 PCT/IP97/03473
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- 13 -

STRUCTURE 5

physi cal

di sk, will

i nventi on. (1) OPTICAL DI SK (1-1) PHYSI CAL
Referring to Figures 4Ato 4D, 5, 6 and 7, the
structure of a DVD-RAM di sk, which is a rewitable optical
be descri bed. Figures 4A to 4D are di agrans each

illustrating 10 . the physical structure of a DVD-RAM di sk. As

illustrated
area thereof,

10

15

20

25

wWO098/14938 Fi gure 4A, the DVD-RAM di sk includes, fponarsm83dianer

a lead-in area, a data area and a | ead-out
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aréa. Digital data is recorded in each area and is managed in units
call ed sectors. 15 Figure 6 illustrates a structure of a
sector. Data to be recorded in each sector is optically recorded -

as a recording mark on the | and and groove portions based on a phase
change recordi ng system and the physical 20 address corresponding to
each sector woss/dpigysically . recorded as pits in the hesmror/03d on.
Two Kbyt es of data are stored in the sector. Mirreover, as illustrated
in Figure 7, an ECC (Error Correcting Code) operation is per f or med
for each group of 16 sectors by providing a 25 parity code thereto for

t he purpose of error correction. Hereinafter, such a group wll be

referred to asan Bk a vy RPN pm@moECCToy 7 OBRETO 158 LD
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BI25 4,
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Herein, it should be noted that the rewitable 30 I nformati on capacity
I s doubled in the DVD-RAM by al | ow ing data to be witten on the
groove portion, as well as on the land portion, thus being a disk
medi um bet t er suited for recording video information.

WO 958/14938 PCT/IP97/03473
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- 14 - As illustrated in Figure 4B, a data area is

further divided into 24 zones nunbered fromO to 23, and data is
recorded in each zone by physical sectors each of 2048 byt es.
Mofeover, as illustrated in Figure 4B, a 5 def ect managenent area (DVR)
Is provided in the lead-in area and in the | ead-out area, and the
repl acement wooesnqdsgcati on i nformati on of an ECC bl ock, whi gigeriseerdaenn
repl aced based on the |inear replacenent algorithm wll be recorded
therein. 10 As illustrated in Figure 4C, each zone in the
data. area i s conposed of a user area for recording user data and a
repl acenent region for replacing a defective sector. Logical sector

nunbers (LSNs)p 3l €235k gnpl- e risanensn 2 , 2 5
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15~ t he physical sectors in the user areas, starting fromthe I nner

area. Thus, a volune area for recording user data is formed, as
illustrated in Figure 4D. Figure 5 illustrates the structure
of a volume 20 space including the user areas of the respective zones,
wherein volume structures for handling the disk as a | ogi cal vol une
are provi dedwoaspssgi vely in the inner area and in theceubeveemsea,
while a partition space is al | ocated therebetween, in which files are
recorded by a 25 user. In the partition space, |ogical block nunbers
(LBNs) are assigned to the respective sectors, starting fromthe

| eadi ng sector thereof.
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(1-2) FILE SYSTEM STRUCTURE 30 Next, referring to Figures 3, 8,
10, 11A and 11B, a file systemstructure of the DVD-RAMw || be
descri bed. The file systemis a data structure for managi ng data -
recorded by sectors as files and directories. The file

WO 98/14938 ’ PCT/IP97/03473
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- 15 - system of the present enbodinent is in conformty with

the file systemdefined by the ISOIEC 13346 standard.

Figure 8 illustrates a directory structure after 5 an AV file is
recorded. Directory Ais under the root directory, while file B and
an AV file are under directo- ry A C2 in Figure 3

i1 lustrates avolesyomgtructure of 10 the partition space, ipCTRITIB4Bhe
files illustrated in Figure 8 are recorded.

gBZ

=~ ERDIVEL-9F 5D 77 1N EIRIERIER

B3

|ECCEf BB OELRZE & R /
(RR-2Ey P TEENS)

B4

B
ECCEROKEY 5> Rl 0BET /
AVT-9% 2%y J Dk

BS

1

AVD?-{JD%#E)&?’%slaza‘-)b%/
1 AVIZ2ZFVh
2 RBBIFZATUN
3 AF4YTI9AF VN
DPOITNLE L TERT S

. B6

74N EBIERELVTAVI7IND /
BHIER2 2%

v B7

A7/ BREFRINHRO
|AR-2Ey b9 T % Bl BA I Bk

¥
BT

2/23

=Ex AK (HRR26)



i nt'egra
bxi p(a/b),

at LBN 80.

not .

Space bit map descriptors are recorded in LBNs O
map descriptors each have a space 15
sector is allocatable or

portion of X,

to

the sector allocation informati on of a ‘sector
t he spacpchino70%3

In

regi stered atwbiogndogg(s,8) in byte ip(s/8) in 20
When the bit value is 1,

al | ocat ed.
unal | .ocated sectors
end are

79. The space bit

bit map indicating whether each
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at LBN s is-
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| dcati on

information 1is
30

recorded in the file set descri ptor.
A termnating descriptor is recorded at LBN 81. The-
termnating descriptor indicates the end of the file

set descriptor.
WO 98/14938 PCT/IP97/03473
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- 16 -

Since the |1 SO 13346 standard accommodates a

as a read only disk
and managed in

file entry, various attribute information
t he recordi ngvd ogaibigon of the 10

file names of the

Afile entry is recorded at LBN 82

rewitabl e disk, as well
the record- 5 ing location of the file is stored
information called a file entry. In a

information of the file entries are recorded.

file are recorded.
files included in the directory and the | ocation
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Afile entry indicates the recording address of 15 afile existing in

the partition space by an allocation descriptor field. C6
illustrates the structure of the file entry. A .
descriptor tag is provided for identifying a 20 descriptor such as a
space bit map_descriptor. In the case of a file entry, 261 is
described as tYRIM4RS, i pt or tag, indicating a file ent ipérypernier

An ICBtag is for indicating the attribute 25 infornationrelsating

to the file entry itself.
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Figure 25 is a diagramillustrating the structure of an ICB tag,

while Figure 26 is a diagramillustrating the structure of flag
fields of the I1CB tag. In Fig- 30 ure 25, thereis a flag field of 2
bytes at RBP 18 in the ICB tag. |In Figure 26, a flag indicating
whet her the . fileis an AV file or not -is assigned to the ninth bit in
the flag fiel wodshaesssan AV file is identified fromthis PCT/IP97/03473
B9
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- 17 - flag, AV data is recorded in the group of sectors formng

the file. Extended attributes are for describing attribute 5
i nformation of a nore advanced | evel than the |evel defined by the
attribute information field in the file entry:
WO 98/14938 - PCT/IP97/03473
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The al | ocati on descriptor is for managi ng an area 10 i ncl udi ng

conti nuous sectors as one extent. As illus- trated in Figure 10, the
al I qcati on descriptor has the extent length and the | ocation
i nformation thereof. Figure 11A illustrates the interpretation of the
upper two bits of the extent length included in the allocation 15
descri pt or of W@ Ra#M3RY fil e. It is thus possible to POTIIAORIT3
whet her the extent has been allocated or not and whet her it has been
recorded or not. Figure 11B ill us- trates the interpretation of the
upper -two bhits ﬁj Bfe extent length included in the allocation
descriptor of a 3 AV file. It is thus possible to indicate whether
t he extent | g—eR—Av—ext-ght afdcfgefkvghcxteat er—an paddi ng
extent. LBN kL L FCCiER
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An

operation of the disk
structure.

acquiring a sector address storing a
Figure 22 '

file/directory
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18 - directory DVDVIDEO further includes a total of three

files, Myviel.VOB Myvie2. VOB and Myvi e3. VOB. Fi gure 23
illustrates |ogical relationship of 5 data in the fil e managenent
i nformati on based on the .1'SO 13346 st andard.
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Sintce the | SO 13346 standard accomodates a

as a read only disk
and managed in

the record- 10
information called a file entry.

ing location of the file is stored

exanpl e, the recording location of the file
Moviel .VOB is stored as a file 15
directory filwoo9snesss The recording |ocation of the file entperimvoeisnse
DVD VIDEO directory file is stored as a file identifier

the ROOT directory file.
file entry for the ROOT direc-
descri ptor.

pr edet er -

Mor eover,

I dentifier descriptor

t he

recording | ocation of the

rewitable disk, as well

For

entry for the AV file

descri pt or
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nined |ocation as a part of the file nanagenent i nforma- tion. Wth

such a structure, the recording |ocation of the target file can be.
acquired by first referring to the 25 file set descriptor and then
following the file entries starting fromthe ROOT directory according
to the direc- tory hierarchical structure. A directory file has a

- plurality of fwoéesidsssntifier descriptors, and each file © pOTiRYdsliser
descriptor includes the recording address and 30 the file name of the
file entry of the file or directory managed by the directory.

(1-3)- DEFECTI VE SECTOR MANAGEMENT METHOD 1: FOR COVPUTER
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- 19 - DATA When recordi ng conputer data on the

above- de- scri bed DVD-RAM the linear replacenent algorithmis em
pl oyed as a defect managenent nmet hod. In the linear 5 repl acenent
algorithm the conputer data is first record- ed in the user area.
When a defective sector is detected
WO 98/14938 PCT/IP97/03473
17
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during the recording operation by detecting an address error, a

verify error, or the like, an ECC bl ock incl ud- i ng the defective
sector is recorded in a spare area 10 illustrated in Figure 4C, while
the |l ocation information of the replaced ECC bl ock is recorded as
def ect manage- ment information in the defect managenent area (DVA)
provided in wad/r938-i n area and in the | ead-out area. 15 pCTIIP97/03473
Figure 24 illustrates the data structure of the def ect managenent
area. As illustrated in Figure 24, the def ect managenent area
i ncludes a disk definition sector and a defect list. The disk
definition sector stores the | ocation information of the defect |ist.
The defect list 20 i ncludes a defect entry having pairs of |eading
addr esses (address A and address C) of ECC bl ockﬂm\/\hi ch each
218 _
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i ncl ude a defective sector, and |eadi ng addresses (ad- dress B and

address D) of other ECC bl ocks respectively repl aci ng the ECC bl ocks.
Such a defective sector is 25 detected when formatting the di sk, when
recording data to the disk, or the like. The exanple illustrated
in Figure 24 shows that the ECC bl ock starting from address A
in the data aWeP8i14938 epl aced by the ECC bl ock starting pPETIOFITOBYTS €SS
B, while the ECC bl ock starting from address 30 Cis replaced by the ECC
bl ock starting from address D. Thus, in the linear replacenent
al gortthm defective sectors are managed in an integrated manner by
t he def ect managenent i nformation recorded in the defect managenent
@19
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- 20 - ar ea. (1-4) DEFECTI VE SECTOR MANAGEMENT METHOD 2: FOR

AV DATA ' Hereinafter, the outline of the defect nanagenent 5
method will be described, which is a feature of the present invention
and used when recording AV data on the
WO 98/14938 PCT/JP97/03473
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above-descri bed DVD-RANI'Herein, AV data refers to, for exanpl e, data

i ncluding a sound or a video conpressed by MPEG. For exanpl e, when a
defective sector, for which 10 . address cannot be reproduced, is detected
during an AV data recordi ng operation, the ECC bl ock including the
defective sector is skipped, and the data is recorded fromthe
begi nni ng of t hWOf8/1493%i ng ECC bl ock. The recordi ng | ORCE/RINOMTS t he
ECC bl ock including the defec- 15 tive sector is registered in the file
entry as one al l ocation descriptor. Mreover, when a | arge nunber of
defective sectors are detected in the AV file recording operati on,
the location information of the defective’ sectors is registered in
the file entry for the AV file 20 usi ng separate allocation descriptors.
Thus, such a d h managenent nethod is different fromthe conven-
tional linear replac method in that the |ocation
R
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informati on of the replaced ECC bl ock is never recorded in the defect

managenent area provided in the lead-in 25 area or in the |ead-out area.
Moreover, in an AV file reproduction operation, since the AV data is

reproduced whil e skipping defective sectors with reference to the

al l ocation descriptors in 30 the file entry, the disk reproduction drive

is able to wogg8oduce AV data whil e skipping the def ect iPOTIBRNIZNS
wi t hout managi ng the addresses of the defective sectors.

®m22
ROOT
\ 792741 F—=927 42
D‘_’D—@ '(File?. DA} (File2. DAT)
Ao 7 1 AN27 <2 ANo7 A3
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- 21 - (2) DATA RECORDI NG METHOD

Herei nafter,
for recording AV data to

t he above-descri bed DVD-RAM wi | | be

a net hod

described. Figure 1 is a flowchart illustrating a recording
operation for AV 5 data according to the present invention.
First, it is determ ned whether the input data is
. WO 98/14938 PCT/IPI7/03473
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AV data or not (step Al). This determ nation is based on the type of

command sent fromthe host, the node in which 10 data is transferred
fromthe host, or the |like. For exanpl e, when WiteAV command is.
sent for recording AV . data, it is determned to be AV data, while it
is deter- - m ned to be normal conputer data when normal Wite
command i s senYO9%3/4938 When recording file managenepcT/mshosamat i on
and conput er data including code data, they are recorded based
on the conventional |inear replacenent algorithm whil e verifying the
def ectiive sectors (step A2). 20 In the case of AV data, it is
further determ ned (step A3) whether the data is the AV data which
requires real tinme recording, such as those sent froma digital
24 gy y
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video novie, digital broadcasting, or the like, or the AV 25 data whi ch

can be asynchronously recorded while preferen- tially ensuring the
reliability thereof, such as data downl oaded fromthe internet. For
exanpl e, when the synchronous node is set as the data transfer node
from t he host conputer to the recording apparatus it is 30

determ ned tWO&8/14938 tine recording, while it is deter- PCT/JEOME3473 0 be
non-real tinme recordi ng when the asynchronous node i s set.
Alternatively, it can be determned to be real time recording when

the data is transferred froma

®25
J7A4IIVMNUDICBS I
RBPIE & 24 =J)VE% RE
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- 22 - digital video novie, or the |like, based on the type of

equi pment connected to the recording apparatus, while it can be
determ ned to be non-real tinme recording when the data is transferred
from networ k equi pnment such as those 5 used for the internet.
In the recording operation for AV data which requires real tine
recordi ng, whwosn4esidress error is PCT/IP97/03473
B26
ICBe @259+ —Juk
Ewv b BIX s
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detected fromthe target sector, the ECC bl ock including 10 t he sector
I s skipped, and.the data is recorded fromthe | eadi ng sector in the

- foll ow ng ECC bl ock (steps A4 to A6). By recording data while

ski ppi ng ECC bl ocks i ncl ud-

It Is possible
perform 15

to continue the data recordi ng operati on w t-hout
I ng any seek operation even if a defective sector is

detected, unlike the replacement recording for conputer data as

|IIustrated in Figure 4C. In the recording operation for AV
data for which 20 the asynchronous PESERAPEEONs applied while preferen-
tially ensuring the reliability thereof when a defective sector
havi ng an address error_is detected d t he dat a recordlng, t he

ECC bl ock i ncl udi ng theRﬁ%?BBFNGéREPRODUC NG METHOD SUTTABLE FOR

5 .

10

15

20

25

30

RECORDING/REPRODUCING AV DATA ON/FROM DISC,
RECORDER AND REPRODUCER FOR THE METHOD,
INFORMATION RECORDING DISC AND
INFORMATION PROCESSING SYSTEM

TECHNICAL FIELD

‘ ‘The preseht invention relafes to an information
recording disk for recording digital data including'AV
déta, a recording method, a reproduction method and a
recording apparatus therefor, and an information
processing system thereof.

BACKGROUND ART .

There are opticél disks for recording information
such as computer data, e.g., PDs. PD is a rewritable
optical disk which employs the phase change system and
performs recording and reproduction of data by sectors.

A problem associated with rewritable :dptiéél
disks is that data recording and reproduction cannot be
ensured for every sector due to dust attached to the
disk, a scratch on the disk, deterioration of the disk
material itself from repeated recording operations, or
the 1like. Such a sector, from which data cannot be
normally recorded/reproduced, is called a defective
sector. Such a deféctive sector is typically replace-
ment-recorded based on a linear replacement algorithm.

The linear replacement algorithm is a system
where a large number of spare areas are provided in a

i ng defective sectors as descri bed above,

[N



sector is skipped, and the datais recorded fromthe 25 | eadi ng sector

in the follow ng ECC bl ock (steps A7 to - A9), as described above.

Then, the recorded data is read out and verified. If a defective
sector including a data error is detected, the recorded data is
recorded in the follow ng ECC bl ock (steps A10 to Al2). By perforsm ng
30 such a data recording operation, a defective sector is reliably
detected, while it can be recorded in £he foll owi ng ECC bl ock

rat her than in a spare area, whereb a video or a sound can be

r epr oduced un|nm@mtﬂgg;gg,area on the disk so as to replacement-record
data to an appropriate sector in the spare area when a
defective sectof is detected, thereby ensuring the
reliability of input data. -

In recent years, AV proéessing environments have
been improved in personal computer apparatuses, and it is
becoming more common to enjoy audio/video titles with a
personal computer apparatus using a CD-ROM, or the like,

10 ih which AV data is recorded as beiﬁg compressed based on
a system such as the MPEG system.

However, since the donventional rewritable
optical disk and the disk drive apparatus therefor are
15 designed while assuming the use for recording/rep-roducing
. computer data, there are wvarious problems when record-
ing/reproducing AV dafa having different characteristics

from those of computer data.

20 Typicélly, there is a problem that continuous
- video reproduction cannot be ensured when reproducing AV
data. This is because a defective sector detected during
the recording of the AV data is replacement- ~recorded
using a conventional defect management method, whereby
25 the continuous reproduction of AV data is hampered by a
delay associated with an access to the spare area during

data reproduction.

This problem is part:.cularly conspicuous in the

3d case of the above-described linear replacement algorithm.
For example, when a defective sector occurs in the
innermost area of the disk while the spare area is
provided in the outermost area of the disk, the head



- 23 - When conpleting the data recording for a continuous area
which is previously specified by a command, or the like, dat a
recordlng is resuned for the next continuous area (steps Al3 to Al4).
5 For sinply illustrating the data recording operation
for the DVD-RAM di sk in which an ECC bl ock is conposed of a.plurality
of sectors, it is assuned in the above description that the entire
ECC bl ock including a 10 defectlve ector is skipped. However, it is
appar ent moves from the 1nner area of the disk to the outer area
. of the disk in accessing the spare area, thereby result-
ing in a seek time of several hundred milliseconds.
Since picture reproduction of video at 30 frames per
5 second 1is required, if such a seek time as long as
several hundred milliseconds is generated, the reproduced

images will consequently be interrupted.

A problem in AV data recording is that it is

10 necessary to provide a variety of récording methods. For

example, AV data to be transmitted in real time via a

broadcast wave, or the like, has to be recorded on the

disk in real time. On the other hand, when high quality

AV data to be downloaded via the internet, or the like,

15 - is asynchronously recorded on the disk, the real time

recording is not necessary, but data recording with high
reliability is required.‘ '

The present invention has been made in view of

20' the above problems and has an objective of providing

' method and apparatus for recording data which enable real

time recording of AV data to a rewritable optical disk

and continuous reproduction of the recorded AV data, a

reproduction  method, a reproduction apparatus and an

25 information recording disk therefor, and an information
processing system composed thereof.

DISCLOSURE OF THE INVENTION
A recording method of the present invention is a
30 recording method for recording an AV file including AV
' data using an information recording disk in which data is
recorded/reproduced by sectors, the recording method

including the steps of: determining whether or not input



that it is possible to simlarly performa data recording met hod in
whi ch only the defective sector, rather than the entire ECC bl ock, is
. ski pped. Moreover, the defec- tive sector is skipped by sectors al so
"in the case where 15 t he ECC bl ock has the sane size as the sector size.
C3in Figure 3 illustrates the data structure of t he di sk, onmahich
an AV file is recorded by the above- descri bed recording nethod.
Hereinafter, the data 20 structuredwrl|l be described referring to
Figure 9, which describes C2 and C3 of Figure 3 in detail. A first
conti nuous ar eadatal BRAYodata: dpteehing a3 AfRFELR iSaetor exisingd®s at

LBN 3888 to theaerfhtadd hdbsP@ih§Caled. adsB8gned fd¥ SMeOHSAINGPeHkL! ii1@huAs
recording areas for the AV file 25 so that the recording Ts nade from
t he begi nni ng oflétRé when it is determined that the input data is the AV
) data and a defective sector is detected in the data
5 recording area, allocating a defective extent including
the defective sector; recording the AV data in continuous
sectors while skipping the defective extent; and allocat-
ing an érea of continuous sectors where only the AV data
is recorded as one AV extent, wherein an AV file is
10 recorded on the information recording disk, wherein the
AV file includes: a defective extent, which includes,
when a defective sector is included in the data recording
area, the defective sector; and one or more AV extents
each including'a plurality of continuous sectors, thereby
15 realizing the above-described objective. |

Only a sector where an address error is detected
during a data recording operatioh may be detected as the
defective sector.

20

The defective sector may include a | sector where
an address error is detected during a data recording
opei‘ation and a sector where a data error is detected
during a data verification operation.

25 _

' When using an information recording disk where an.
"ECC block has a plurality of sectors, the defective
extents may be allocated by ECC blocks.

30 When using an information recording disk where an
' ECC block has a plurality of sectors, the method may
further include the step of allocating, in the AV file,

a padding extent which does not include AV data.



ECC bl ock. When recording AV data which requires real time recording,

the AV data recording is first perforned fromthe | eading sector in
the first continuous area. Then, an address error is detected from

t he sector at LBN 30 1600, whereby the ECC bl ock (16 sectors) including
this defective sector is skipped, and the AV data is recorded... ..

in the follow ng ECC block is perforned, starting at LBN 1616.
Fol l owi ng the conpl etion of the data Te%oning '

The method may further include the step of
recording attribute information for identiinng the AV
file including AV data, as part of file management
informafion.

The method may further include the step of
recording attribute information for identifying the
defective extent and the AV extent, as part of file
management information, in such a format that the attrib-

10 ute information is in one-to-one cdrrespondence with the
respective extents forming an AV file.

A recordingﬁapparatus of the present invention is

a recording apparatus for recording AV data on an infor-

15 mation recording disk in which dJdata is récord—

ed/reproduced by sectors, the recording apparatus includ-

ing: a section for determining whether or not input data

is AV data; a section for detecting a defective sector

existing in a data recording area assigned for recording

20 the input data; and a section for recording the AV data

in continuous sectors while skipping the defective

sector, wherein AV data is recorded in a plurality of

continuous - sectors on the information recording disk

while skipping a defective sector existing in the data

25 recording area, thereby realizing the above-described
objective. -

Only a sector where an address error is detected
during a data recording operation may be detected as the
30 defective sector.

The defective sector may include a sector where
an address error is detected during .a data recording



- 24 - operation for the first continuous area, a data recording

y
t he

a

operation for the second continuous area, which starts at LBN 3888,
is perfornmed. Wen recording AV data for which t he asynchronous
recording is applied while preferen- 5 tially ensuring the reliabilit
thereof, if a data error is detected fromthe sector at LBN 1680,
ECC bl ock I ncl udi ng.the defective sector is skipped and the AV dat
is recorded in the foll owi ng ECC bl ock, 6as descri bed above. Thus,
the real tinme recording and the asynchr- 10 onous recordi ng both enpl oy

the same data stORREAKHEOR aRd a secimr gwhares a Gk c8rifr| dssIdereEedn
ECC bl ock incl uying a dftdlef&sifiC€atrch ObpePatPbh. cases. Ther ef or e,

when

10

15

20

25

30

When using an information recording disk where an
ECC block has a plurality of sectors, the defective
sectors may be skipped by ECC blocks each including the
defective sector.

' An information processing system of the present
invention is an information proceséing system including:
the above-described recording apparatus; and a control
device for contrblling the ‘ recording apparatus, the
information processing system including: a section for
allocating, in recording of an AV file, a defective
sector detected by the recording apparatus as a defective
extent; and a section for allocating continuous sectors
where only AV data is recorded by the recording apparatus
as an AV extent, wherein an AV file is recorded on the
information recording disk, the AV file including: a
defective extent, whic;h includes, when a defective se_ctor
is included in the data recording area, the defective
sector; and one or more AV extents each including a
plufality -0f continuous sectors, thereby realizing the
above-described objective. '

When using an information recording disk where an
ECC block has a plurality of sectors, the control device
may allocate the defective extent bir ECC blocks each
including a defective sector.

When using an information recording disk where an
ECC block has a plurality of sectors, the control device

may further include a section for allocating a padding



reproduci ng AV data, defective extent S is skipped while only AV
extents A, B and C are read out in the sane 15 manner. Even when
unal | ocated areas exist discretely on t he di sk, uninterrupted
reproduction of a video or a sound is ensured during.the AV data

repr oducti on,
anmount can

as | ong as an anount of data nore than a predeterni:
be recorded in each of the unall ocated areas while the

di stance between the unallocated areas74 s in a range whi ch al | ows
the areas to be accessed within a ~ predeterni ned amount of tine.
i s because the e&tent whighdeeadnottin¢budendVddakabyasheagtsf the AV

repr oducti on

fileAdpparatus is reproduced after it is tenporarily stor

in 25 a track buffer, or the like. |In other words, since AV d
stored in the buffer is reproduced during an access operati on between

pontinuous ar eas, the O | BRESOoL deviéépméﬁuﬁﬁfeﬁeﬁfiﬁcyﬁdéoaoéeétiaﬂnd
i S nmaint a|5ned even if

10

15

20

25

30

for recording attribute information for identifying the
AV file including AV data, as part of file management
information. '

The control device may furt_her include a section
for recording attribute information for identifying the
defective extent and the AV extent, as part of file
management information, in such a format that the attrib-
ute information is in one-to-one correspondence with the
‘respective extents fofming an AV file.

The control device may include a section for
setting in the recording apparatus an acceptable value
for the total number of sectors skipped when a defective
sector is detected during a recording operation for AV
data; and the fecording apparatus may include a section
for, after AV data has been recorded while skipping
defe_ctive .sectors within a range not exceeding the

acceptable wvalue, informing the control device of loca-

ned
20
for
Thi s

ed
at a

tion information of all the sectors skipped durihg .a.

recording operation for AV data.

The recording apparatus may include a section
for, each time a defective sector is detected during a
recording operation for AV data, informing the control
section of the detection of the defective sector along
with location information of the defective sector; and
the control section may include a section for setting in
the recording apparatus a new recording start' location



data reproduction fromthe disk is tenporarily discontin- 30 ued.
Next, referring to Figure 2, a nethod for creat- I ng and registering
file managenent information for AV : :

-8 -

for AV data each time the detection of the defective
sector is informed.

A reproduction method of the present invention is
S a reproduction method for performing data reproduction
from the information recording disk on which the AV file
is recorded using the above-~described recording method,
the method including the step of, in ‘an AV data
reproduction operation from the AV extent, performing a
10 continuous data reproduction operafioﬁ while neglecting
location information of a replacement-recorded defective
sector and not performing a recovery process even when an
error occurs during data reproduction, thereby realizing

the above—described'objective. '

15

A reproduction apparatus of the present invention
.is a reproduction apparatus for performing data repro-
duction from the information recording disk on which the
AV file is recorded using the above-described recording
20 method, the apparatus including a section for, in an AV
data reproduction operation from the AV exteht, perform-
ing a continuous data reproduction operation while-
negiecting docation information of a replacement-recorded
defective sector and .not performing a recovery process
25 even when an error occurs during data reproduction,

thereby realizing the above-described objective.

An information recording disk of the present

invention is an information recording disk in which an AV

30 file including AV data is recorded/reproduced by sectors,
wherein the AV file includes: a defective extent, which
includes, when a defective sector is included in the data
recording area assigned for file recording, the defective



- 25- : file according to the present invention will be de-

scri bed. First, it is determ ned whether the file to be 5

recorded is an AV file or not. This determnation is based on, for

exanple, the file name extension or the. file's attribute provided by
an application program a user, or the like (step Bl). In the case of
file manage- ~ment information such as a directory file or a data file
10. for conputers, a file recordi ng-oPeration and a file managemnent
information registration are perforned based on the conventional file

syst em of | SO 188g&orst @pdpone or more AV extents recorded in a plurali-
' ty of continuous sectors where only the AV data is
recorded, thereby reélizing the above-described objec-

tive.

_ Only a sector where an address error may be
detected during a data recording operation is regarded as
the defective sector. '

10 The defective sector may ihclude a sector where
an address error is detected during a data recording
operation and a sector where a data error is detected
during a data verification operation. '

15 When using an information recording disk where an
ECC block has a plurality of sectors, the defective
extents may be allocated by ECC blocks.

When using an information recording disk where an
20 ECC block has a plurality of sectors, the AV file may
include a padding extent which does not include AV data.

Attribute information for identifying the AV file
including AV data may be further recorded as part of file
25 management information. '

Attribute information for identifying the defec-
tive extent and the AV extent may be further recorded, as
part of file management information, in such a format

30 that the attfibute information is in one-to-one corre-

spondence with the respective extents forming an AV file.

BRIEF DESCRIPTION OF THE DRAWINGS



When the file to be recorded is an AV file, a continuous free area of
5 MB or larger is searched for by ECC bl ocks 15 based on the contents of
the space bit map (step B3). For exanple, in C4 of Figure 3, the
continuous area at - LBNs 592 to 3567 and the continuous area at LBN
3888 to the end are searched for as the continuous free area:. .-
Then, based on the recordi ng nethod descri bed above with 20 ref erence
to Figure 1, AV data is recorded to Pe searched free area while
ski ppi ng defective sectors (step B4). In order to nmanage the | ocation
i nf ormati on where Fhgunet 3 is aslowiethanthd Ylasdmadiinchforegorddngr an
area: I n | : d LS. Ledhd | ; ;
extent, the Iogg?ﬁgﬁe?hﬁofﬁgtggﬁd%?aa salppe E%%ﬁgF%%E%%Qn&§lﬁgeéggﬁé?ered
as a defective extent, and the |ocation information of an area in the
tE ?:E: mblnal kIO_ort ion of therigure i 18 #NEIGw RIS 1M vt i rigd P r@idod 1inee
. e és operation for an AV file including creation of file

managemént information.
Figure 3 is a diagram illustrating'a-data struc-~
ture of a file and file management_information.

10
Figures 4A to 4D are each a diagram illustrating
a physical structure of an optical disk such as a DVD-
RAM. '
15 . Figure 5 is a diagram illustrating a structure of
a volume space.
Figure 6 is a diagram illustrating a physical
sector structure. '
20
' Figure 7 is a diagram illustrating a structure of
an ECC block.
Figure 8 is a'diégram illustrating a directory
25 structure.
Figure 9 is a diagram illustrating how an AV file
is recorded.
30 Figure 10 is a diagram illustrating a data

structure of an allocation descriptor.

Figures 11A and 11B are each a diagram illustrat-



recorded is registered as a paddi ng extent, respectively 30 in the file

managenent information (step B5). In C3 of Figure 3, extents A B
and C are each an area where AV data is recorded, extent Sis an area
whi ch has been ski pped because of a defective sector detected
t herein, : L

| - 11 -

ing interpretation of the upper two bits of an extent
length included in the allocation descriptor.

Figure 12 is a diagram illustrating a recording
5 . state of a disk on which an AV file and a computer file
are mixedly recorded.

Figure 13 illustrates a data structure for free
area management in AV file recording.
10 '
Figure 14 is a flow chart 111ustrat1ng a method
. for reproduc::.ng an AV file. '

Figure 15 is a block diagram illustrating a
15 structure of an information processing system of thc_-:
" present invention.

Figure 16 is a diagram illustrating a protocol

‘used between a cbn‘trol section and a disk recording drive

20 when recording in real time AV data received via a
broadcast wave. |

Figure 17 is a diagram illustrating a protocol

used between a control section and a disk reproduction

25 .drive in a reproduction operation for AV data recorded on
an inforination recording disk.

Figure 18 is a block diagram illustrating another
structure of the information processing system of the
30 present invention.

Figure 19 ié a diagram illustrating a protocol
used between a control section and a disk recording drive



- 26 - and extent Eis an area in the termnal portion of the

file where padding data is recorded. The respective extents are
registered, as illustrated in C7, as separate al I'ocati on descriptors
inthe file entry (C6) of the AV 5 file. Then, attribute information -
Is registered in the file entry, in which an AV attribute bit-is:get
I ndi cat - ing that the recorded file is an AV file (step B6). In

C6 of Figure 3, the AV attribute bit Fsldetr as a contigu- ous bit

defined in the ICB tag. Finally, in order to set 10 the area where the
AV file is recorhah RSE¢heaneysly recording; & cdpbmdrageivedxvdm sthe s

B, Cand Ein th§teR¥Hek on an biﬁfé@tﬂa‘@iﬁ@nsfécéﬁdﬂp?ndi§ﬂti ng allocated
(step B7). For exanple, in C5 of Figure 3, bits frombit 7 in byte 73

to bit 7 in byte 445 and bits frombit O.in byte 486 to bit
. Figures 20A and 20B are diagrams illustrating

5 processes performed by a control section and a micropro-
cessor, respectively, in real time recording of AV data.

Figure 21 is a diagram illustrating processes
performed by a control section in asynchronous recording
10 of AV data.

Figure 22 is a diagram illustrating an example of
a file/directory structure.

15 Figure 23 1is a diagram illustrating a data
structure and logical relationship of the primary file
management information defined by the ISO 13346 standard.

Figure 24 is a diagram illustrating a data
20 structure for defect management used for recording a
computer file.

Figure 25 is a diagram illustrating a data
structure of the ICB tag. '
25
Figure 26 is a diagram illustrating a data
structure of flag fields included in an ICB tag.

BEST MODE FOR CARRYING OUT THE INVENTION

30 (Embodiment 1)

| Hereinafter, a rewritable optical disk, and a
data i'ecording method and a data reproduction method
therefor will be described as an ekample of the present



15 7 in byte 799 are set to 0. By providing such a data

structure, it is determ ned whether the reproduced file Is an AV file
or not fromthe file attribute information shown in Figure 26. Then,
if the file is an AV file, the reproducti on operation can be
performed only using the 20 | ocation information of the AV extent

regi stered in the file entry while neglecting the defect managenent

i nformati on recorded in the defect nﬁhéﬁ%ﬁént area. In the data
reproduction operation, extent S and extent E . are not used since no
AV data is recorBEEHHEPein. 25 Hereinafter, referring to
Figure 12, the data structure of a disk in which a conmputer file and

an AV fil r ] gl corded will be descri bed. If the
sector at LBN 3?%2 §ﬁ?tﬁg 3%55 i gned for recording 30 file B, a conputer
file, is a defe¢li¥é BHYSHCAL! SPRECTURE
5 Referring to Figures 4A to 4D, 5, 6 and 7, the
physical structure of a DVD-RAM disk, which is a

rewritable optical disk, will be described.

Figures 4A to 4D are diagrams each illustrating
10 the physical structure of a DVD-RAM disk. As illustrated
' in Figure 4A, the DVD-RAM disk includes, from the inner
area thereof, a lead-in area, a data area and a lead-out
area. Digit’al data is recorded in each area and is
managed in units called sectors.
15
Figure 6 illustrates a structure of a sector.
Data to be recorded in each sector is optically recorded
as a recording mark on the land and groove portions based
on a phase change recording system, and the physical
20  address corresponding +to each sector is physically
recorded as pits in the header region. Two Kbytes of
data are stored in the sector. Moreover, as illustrated
in ﬁigure 7, an ECC (Error Correcting Code) operation is
performed for each group of 16 sectors by providing a
25 parity code thereto for the purpose of error correction.
Hereinafter, such a group will be referred to as an ECC
block. '

Herein, it should be noted that the rewritable

30 information capacity is doubled in the DVD-RAM by allow-

ing data to be written on the groove portion, as well as

on the land portion, thus being a disk medium better
suited for recording video information.



bl ock (LBNs 3584 to 3599) including the defective sector I's recorded
In a spare area, and the defect managenent i nformation is recorded in
t he def ect managenent ar ea. - 27 -
RSO
- 14 -

As illustrated in Figure 4B, a data area is
further divided into 24 zones numbered from O to 23, and
data is recorded in each ione bf physical sectors each of
2048 bytes. Moreover, as illustrated in Figure 4B, a

5 defgct management area (DMA) is provided in the lead-in
area- and in the 1lead-out area, and the replacement
location information of an ECC block, which has been
replaced based on the linéar replacement algorithm, will
be recorded therein.

10

'As illustrated in Figure 4C, each zone in the
data. . area is composed of a user area for recording user
data and a replacement region for replacing a defective
sector. Logical sector numbers (LSNs) are assigned to

15 the physical sectors in the user:areas, starting from the
inner area. Thus, a volume area for recording user data
is formed, as illustrated in Figure 4D.

Figure 5 illustrates the structure of a volume
20 space including the user areas of the respective zones,
wherein volume structures for handling the disk as a
logical wvolume are provided respectively in the inner
area and in the outer area, while a partition space is
allocated therebetween, in which files are recorded by a
25 user. In the partition space, logical block numbers
(LBNs) are assigned to the respective sectors, starting

from the leading sector thereof.

(1-2) FILE SYSTEM STRUCTURE .

30 Next,. referring to Figures 3, 8, 10, 11A and 11B,
a file system structure of the DVD-RAM will be described.
The file system is a data structure for managing data
recorded by sectors as files and directories. The file



Herein, since the replacement recording is performed by ECC bl ocks,
the file entry of file B and a portion of file A are simultaneously
recorded in the spare area. If file Ais an AV file, and a portion of
the AV data 5 included in the AV file is recorded in the same ECC bl ock
where a conputer file is recorded, then, the AV data w || al se- be
recorded in the spare area. In order i at AV data and conputer data
are not m xedly recorded in an ECC block, an AV file is allocated to

align with an ECC bl ock. 1 boundar as.illuystrated | elI1A : 4T NUS,
each AV pypLem; stot?‘? oHFFﬁE“T%éH\bRS‘lS‘? L'{:o S nlrgnbéaﬁbgﬁcl)?xl%alrﬁl
defective sect ehe @ideslsypmen [Mefic@dnckshe IBOLLEC 13346 patiandgrdxt ent
filled with padding data is allocated to - each sector where AV data is
not recorded so that the AV 15 file allocation is made up to the end of

t he ECC bl ock. Bripgusre @ rid laistiratedaton dimegdome strusmye afiker
5 an AV . file is recorded. Directory A is under the root
directory, while file B and an AV file are under directo-

ry A.

C2 in Figure 3 illustrates a data structure of
10 the partition space, in which the files illustrated in
,Figure'8 are recorded.

Space bit map deécriptors are recorded in LBNs O

to 79. The space bit map descriptors each have a space

15 bit map indicating whether each sector is allocatable or
~not. When the operation ip(x) represents the integral'
portion of x, while the operation rem(a,b) represents a-
bxip(a/b), the sector éllocation information of a sector

at LBN s is registered at bit rem(s,8) in byte ip(s/8) in

20 the space bit map. When the bit value is 1, the sector
is unallocated, while O means allocated. In the example

of C4, the bits corresponding to the unallocated sectors

at LBNs 84..to 583, 586 to 3584 and 3888 to the end are

set to 1.
25 .
" A file set descriptor is recorded at LBN 80. 1In
the case of a file entry of the root directory, the
location information is recorded in the file set
- descriptor. ' '
30

A terminating descriptor is recorded at LBN 8l.
The terminating descriptor indicates the end of the file
set descriptor.



reproducti on operation for AV data is ensured w thout accessi ng any
spare area. 20 - Hereinafter, referring to Figure 13, an exanple
-of a nethod for nanaging free areas in AV file recording will be
descri bed. As described above with reference to Figure 9, a free area
for recording an AV file is first searched for. Then, the first
continuous area at LBNs 25 592 to 3567 and the second continuous area at
LBN 3888 to the end are assigned & The free area. Subsequently, an

AV reserved file is created.by recording a file entry.J whi ch t hese
free areas are managed sgéFFOGQgEH éﬁd%ecordeﬁnP%b5¥wg§zéxtents. At the
sane tinme, the area in which 30 the file entry is recorded and the two

al located continu- g,Qus atgas 366 15848t CLeUnbArk"CatRRa kTP a5

al | ocat - .
- rewritable disk, as well as a read only disk, the record-

5~ ing location of the file is stored and managed in
information called a file entry.

In a file entry, various attribute information

particular to the file and the recording location of the

10 file are recorded. In a directory,'the file names of the

files included in the directory and the location
information of the file entries are recorded.

A file entry indicates the recording address of
15 a file existing in the partition space by an ‘allocation
descriptor field. C6 illustrates the structure of the

file entry. '

A descriptor tag is provided for identifying a
20 descriptof such as a space bit mép descriptor. In the
case of a file entry, 261 is described as the descriptor

tag, indicating a file entry.

- An ICB tag is for indicating the attribute
25 information relating to the file entry itself.

Figure 25 is a diagram illustrating the structure
of an ICB tag, while Figure 26 is a diagram illustrating
the structure of flag fields of the ICB tag. In Fig-

30 ure 25, there is a flag field of 2 bytes at RBP 18 in the
ICB tag. In Figure 26, a flag'indicating whether the
file is an AV file or not is assigned to the ninth bit in
the flag field. When an AV file is identified from this



ed. An AV file is recorded, by the nethod descri bed above with
reference to Figure 1, fromthe begi nning of

- .28 -

10

15

20

25

30

the all ocated extent which has been previously registered

- 17'_
flag, AV data is recorded in the group of sectors forming
the file.

Extended attributes are for describing attribute
information of a more advanced level than the level
defined by the attribute information field.in the file
entry.

The allocation descriptor is for managing an area
including continuous. sectors as oﬂe extent. As illus-~
trated in Figure 10, the allocation descriptor has the
extent length and the 1location information thereof.
Figure 11lA illustrates the interpretation of the upper
two bits of the extent length included in the allocation
descriptor of a non-AV file. It is thus possible to
indicate whether the extent has been allocated_or not and
whether it has been recorded or not. Figure 11B illus-
trates the interpretation of the upper two bits of the
extent length included in the allocation descriptor of an
AV file. It is thus possible to indicate whether the
extent is.an AV extent, a defective extent or a padding
extent.

Hereinafter, as supplementary descriptibn, 'an
operation of the disk reproduction drive apparatus for
acquiring a sector address storing a desired file.will be
described.

Figure 22 illustrates an example of a
file/directory structure. An ellipse represents a
directory while a rectangle represents a file. In this
example, a directory, DVD VIDEO, and two files, Filel.DAT
and File2.DAT, exist under the Root directory. The



in the AV reserved file. When these free areas are all ocated as
areas for recording the AV reserved file, in advance of the AV data
recording, even if a recording 5 operation for an AV file and a
recordi ng operation for a conputer file are perfornmed in parallel in
a multi-task envi ronnent, the conputer file is assigned to & 7. |

r emai ni ng unal | ocated area, mherghg IS possible to prevent the

AV data and data of a conputer file fT b®i ng erroneous- 10 | y assigned
in the sane ECC_bl ock. %DATA REPRQDUCTI ON ME

Herei nafter, a FREFEEEOFEr L guzthgy rincludes aaﬂ%ﬁ?ﬁ1d3ft$hFﬁ§

present inventienles!| MboidaswoB)etovia2. voH i@ WMdvieB B oduction
operation for file managenent: i nformati on.
Figure 23 illustrates logical relationship of
5 data in the file management information based on the
ISO 13346 standard.

Since the IS0 13346 standard accommodates a

rewritable disk, as well as a read only disk, the record-

10 - ing location of the file is stored and managed _in
information called a file entry.

For example, the recording location of the file

entry for the AV file Moviel.VOB is stored as a file

15 identifier descriptor in the DVD VIDEO directory file.

The recording location of the file entry for the

DVD_VIDEO directory file is stored as a file identifier

.descriptor in the ROOT directory file. Moreover, the

recording location of the file entry for the ROOT direc-

20 tory file is stored in a file set descripfor. Further-

more, the file set descriptor is recorded in a predeter-

mined locafion as a part of the file management informa-

tion. With such a structure, the recofding location of

the target file can be acquired by first referring to the

25 file set descriptor and then following the file entries

starting from the ROOT directory according to the direc-

tory hierarchical structure. . A directory file has a

plurality of file identifier descriptors, and each file

- identifier descriptor includes the recording address and

30 the file name of the file entry of the file or directory
managed by the directory.

(1-3) DEFECTIVE SECTOR MANAGEMENT METHOD 1: FOR COMPUTER



Figure 14 is a flow chart illustrating a method for reproducing an AV
file. First, the AV attribute bit 20 Is read out fromthe file entry of
afile to be repro- duced (step D1). The AV attribute bit is included
in the . ICB tag, as illustrated in C6 .of Figure 3. As described

above, the-AV attribute bit is a contiguous bit described I nFigure
26 and is attribute information for determning 25  whether an AV file or
not. This bit being 1 indicates an- ~ 19 AV file, while this bit being O

i ndicates a non-AV file. ~ such as a conputer file. Based on the val ue
of the AV Daf#ribute bit, it is determned whether the file is an AV

file or not (step D2). Wheh iécéb@ing! eompurerOn@ater ozd thef idbbve-dded s
read out by the conyent LoRSlaIP N9S W9hear repiWRRET: WA P O
pPloyed as a defect management method. In the linear
5 replacement algorithm, the computer data is first record-
ed in the user area. When a defective sector is détedted
during the recording operation by detecting an address
error, a verify error, or the like, an ECC block includ-
ing the defective sector is recorded in a spare area
10 illustrated in Figure 4C, ‘while the location information
of the replaced ECC block is recorded as defect manage-
ment information in the defec't management area (DMA)
provided in the lead-in area and in the lead-out area.

15 Figure 24 illustrates the data structure of the
defect management area. As illustrated in Figure 24, the
defect management area includes a disk definition sector
and a defect list. The disk definition sector stores the
location information of the defect list. The defect list

20 includes a defect entry having pairs of leading addresses
(address .A and address C) of ECC blocks, which each
include a defective sector, and leading addresses (ad-
dress B and address D) of other ECC blocks respectively
replacihg the ECC blocks. Such a defective sector is

25 detected when formatting the disk, when recording data to
the disk, or the like. The example illustrated in
Figure 24 shows that the ECC block starting from address
A in the data area is replaced by the ECC block starting

_ from address B, while the ECC block starting from address

30 C is replaced by the ECC block starting from address D.
Thus, in the linear replacement algorithm, defective
sectors are lﬁana‘ged in an integrated manner by the defect
management information recorded in the defect management



of an AV file, an allocation descriptor field registered inthe file
entry of the AV file is read out, and the
- 29 -. | ocation information of the respective AV extents includ-

-~ 20 -

area.

(1-4) DEFECTIVE SECTOR MANAGEMENT METHOD 2: FOR AV DATA
Hereinafter, the outline of the defect management

5 method will be described, which is a feature of the
present invention and used when recording AV data on the
above-described DVb—RAM. Herein, AV data refers to, for
example, data including a sound or a video compressed by

MPEG. For example, when a defective sector, for which
10 address cannot be reproduced, is.detected during an AV’
data recording operation, the ECC block including the
defective sector is skipped, and the data is recorded

from the beginning of the following ECC' block. The
recording location of the ECC block including the defec-

15 tive sector is registered in the file entry as one
allocation descriptor. Moreover, when a large number of
defective sectors are detected in the AV file recording
operation, the location information of the defective
sectors is registered in the file entry for the AV file

20 using separate allocation descriptors. Thus, such a
defect management method is different from the conven-
tional linear replacement method 'in that the location
'inférmation.of the replaced ECC block is never recorded

in the defect management area provided in the lead-in

25 area or in the lead-out area. '

Moreover, in an AV file reproduction operation,
since the AV data ié reproduced while skipping defective
sectors with reference to the allocation descriptors in

30 the file entry, the disk reproduction drive is able to
reproduce AV data while skipping the defective sectors
without managing the addresses of the defective sectors.



ed inthe AV file is sequentially read out (step D4). Mor eover, the’
reproduction apparatus is instructed to read out AV data from each AV
extent (step D5). Herein, 5 t he reproduction apparatus continuously
reads out only AV data fromthe AV extents while neglecting the

repl acenent sector information registered in the defect |ist-qQn the
di sk and while perform ng no recovery operation even when an address
error or a data error is detected duri a‘lO reproducti on operation
(step D6). Finally, it is ned whet her the AV data has been
reproduced fronf#)DATA REFQBDINGe%FEHPQ included in the AV file (step D7).

Then, i f there i sgapesnagpepdUGERAhRX £8E, rebeRaiRg AV &¥ta to
are repeated agal erform ng such a reproduction 15 operati on, the

AV file which eb%%%vgeQSFHEdeQ P¥R-RAM Wlﬁ%th%dd%ﬁcﬁ+aﬁﬁe 1Figure'l
conti nuously repé o8l UElesly \WHd €t 18 ustratitidleo reéicoridd ngovpératieel for AV

|nterrupte9. data according to.the present invention.

First, it is determined whether the input data is
AV data or not (step Al). This detérmination is based on
the type of command sent from the host, the mode in which
10 data is transferred from the hosf, or the like. For
example, when Write AV command is sent for recording AV
data, it is determined to be AV data, while it is deter-
mined to be normai computer data when normal Write
command is sent. |
15
When recording file management information and
computer data including code data, they are recorded
based on the conventional linear replacement algorithm
while verifying the defective sectors (step A2).
20 _ '
In the case of AV data, it is further determined
(step A3) whether the déta is the AV data which requires
real time recording, such as those sent from a digital
video movie,‘digital broédcasting, or the like, or the AV
25 data which can be asynchronously recorded while preferen-
tially ensuring the reliability thereof, such as data
downloaded'from the internet. For example, when the
synchronous mode is set as the data transfer mode from
the host computer to the recording apparatus, it is
30 determined to be real time recording, while it is deter-
mined to be non-real time recording when the asynchronous
mode is set. Alternatively, it can be determined to be
real time recording when the data is transferred from a



Al t hough the recordi ng/ reproduction operations of 20 t he bresent

I nventi on have been described with a DVD RAM disk, it is apparent
that simlar recording/reproduction operations can be performed wth,
for exanple, a magnetic disk or a magneto-optical disk, as long as
it is a recording nmnediumwith a |l arge capacity on which an AV25"
file can be recorded. For sinply illustrating the data
recordi ng operation for the DVD- BAM di sk i n which an ECC bl ock is

conposed of a plurality of sectors, it is assymed . in the 30 bove
description t h&igifdlertidee pReVHPocRT ﬁ@?uéi’:kf'a bdsdd QR8s EBF; 3:é’p§eccffor i s
ski pped. Fbwﬁ&$¥ipﬁéhﬁftdﬂﬂ§ﬁﬁéﬂ to the recording apparatus, while it
can be determined to be non-real time recording when the
data is transferred from network equipment such as those

5 used for the internet.

In the recording operation for AV data which
requires real time recording, when an address error is
detected from the target sector, the ECC block including

10 the sector is skipped, and the daté is recorded from the
leading sector in the following ECC block (steps A4 to
A6). By recording data while skipping ECC blocks includ-
ing defective sectors as described above, it is possible
to continue the data recording operation without perform-

15  ing any seek operation even if a defective sector is
detected, unlike the replacement recording for computer
data as illustrated in Figure 4C.

In the recording operation for AV data for which

20 the asynchronous recording is applied while preferen-
tially ensuring the reliability thereof, when a defective
sector having an address error is detected during the

data recording, the ECC block including the defective
sector is skipped, and the data is recorded from the

25 leading sector in the following ECC block (steps A7 to
A9), as described above. Then, the recorded data is read

out and verified. If a defective sector including a data

error is detected, the recorded data is recorded in the
following ECC block (steps Al0 to Al2). 'By performing

30 such a data recording operation, a defective sector is
reliably detected, while it can be recorded in the
following ECC block, rather than in a spare area, whereby

a video or a sound can be reproduced uninterruptedly.



that it is possible to simlarly performa data reproduc-
I n which only the defective sector, rather

tion nethod

- 30 - than the entire ECC bl ock, is skipped. Mor eover, the

- 23 -

When completing the data recording for a continuous area

.which is previously specified by a command, or the like,

data recording is resumed for the next continuous area

{steps Al3 to Al4).

For simply illustrating the data

recording

operation for the DVD-RAM disk in which an ECC block is
composed of a plurality of sectors, it is assumed in the

above description that the entire ECC block including a

10 defective sector is skipped. Howéver,.it is apparent

that it is possible to similarly perform a data recording

method in which only the defective sector,

rather than

the entire ECC block, is skipped. Moreover, the defec-

tive sector is skipped by sectors also in the case where

15 the ECC block has the same size as the sector size.

C3 in Figure 3 illustrates the data structure of

the disk, on which an AV file is recorded by the above-

described recording method. Hereinafter,

the data

. 20 structure will be described referring to Figure 9, which

describes C2 and C3 of Figure 3 in detail.

A first

. continuous area at LBNs 592 to 3567 and a second continu-
ous area at LBN 3888 to the end, both unallocated, are
previously specified as recording areas for the AV file

25 so that the recording is made from the beginning of the

ECC block. When recotding AV data which requires real

time recording, the AV data recording is first performed

from the leading sector in the first continuous area.

Then, an address error is detected from the sector at LBN
30 1600, whereby the ECC biock (16 sectors) including this
defective sector is skipped, and the AV data is recorded
in the following ECC block is performed, starting at LBN
1616. Following the completion of the data recording



~defective sector is'skipped by sectors also in the case where the ECC

bl ock has the same size as the sector size. 5 Al t hough the
present invention has been descri bed _While assum ng that the AV
extent, the defective extent and the paddi ng extent are each

I dentified using a portion of an allocation descriptor descrihed in
Fi g- ure 11B, it is apparent that_the extent attribute 10
identification is not linmted to such” a#%rTbute |nforna- tion, but
can be aSS|gned to angt her. descriptor, another or the Ilke For

exanple, it is SPELa5IOR; BPE the first cf'equ"FFeméP‘{%taé"eﬁ'r l?cfiﬁ'rté SECRTAIRY
al l ocati on desceppiation foratHe!Seddnd icbntiduchs dred Caitith dtared amt

attribute 15 hﬂfgéggtlls performed. When recording AV data for which

the asynchronous recording is applied while preferen-

5 .. tially ensuring the reliability thereof, if a data error

is detected from the sector at LBN 1600, the ECC block

including the defective sector is skipped and the AV data

is recorded in the following ECC block, as described

above. Thus, the real time recording and the asynchr-

10 onous'recording both employ the same data structure since

AV data is recorded while skipping an ECC block including

a defective sector in both cases. Therefore, when

reproducing AV data, defective extent S is skipped while

only AV extents A, B and C are read out in the same

15 manner. Even when unallocated areas exist discretely on

the disk, uninterrupted reproduction of a video or a

sound is ensured during the AV data reproduction, as long

as an amount of data more than a predetermined amount can

be recorded in each of the unallocated areas while the

20 distance between the unallocated areas is in a range

which allows for the areas to be accessed within a

predetermined amount of time. This is because the AV

data read out from the disk by the disk reproduction

apparatus is reproduced after it is temporarily stored in

25 a track buffer, or the like. In other words, since AV

data stored in the buffer is reproduced during an access

operation between continuous areas, +the continuous

reproduction of a video or a sound is maintained even if

_ data reproduction from the disk is temporarily discontin-
30 ued.

Next, referring to Figure 2, a method for creat-
ing and registering file management information for AV



The padding extent is not limted to those provided in the term nal

portion of a file. For exanple, when the size of the AV extent is
reduced while editing 20 an AV file, the area in the AV extent in which
AV data is no | onger recorded may be regi stered as a new paddi ng
extent. In such a case, the padding extent is allocated I n a>l.eading
portion or an internediate portion of the file. 25 - I n

t he above description of the preSent'TﬁV%ﬁf tion, an area including a
defective sector  detected during a recording operation, for an AV file
is registered £1fS Recoringt ithe Ekgerﬂlfes&rh'%r &E‘télﬁéh ?:{lSrit R, 98 i s

30 possi bl e, sckobe@xanple, to define a special file for managi ng
a defective extent and the file attribute

‘First, it is determined whether the file to be
5~ recorded is an AV file or not. This determination is
based on, for example, the file name extension or the
file's attribute provided by an application program, a
user, or the like (step Bl). In the case of file manage-
ment information such as a directory file or a data file
10 for computers, a file recording éperation and a file
management information registration are performed based
on the conventional file system of ISO 13346 (step B2).
When the file to be recorded is an AV file, a continuous
. free area of 5 MB or larger is searched for by ECC blocks
15 based on the contents of the space bit map (step B3).
For example, in C4 of Figure 3, the continuous area at
LBNs 592 to 3567 and the continuous area at LBN 3888 to
the end are searched for as the continuous free area.
Then, based on the recording method described above with
20 reference to Figure 1, AV data is recorded to the
' searched free area while skipping defective sectors (step
B4). In order to manage the location information where
AV data isnrecorded, the location information of an area
in which only AV data is recorded is registered as an AV
25 extent, the location information of a skipped ECC block
' is registered as a defective extent, and the.location
information of an area in the terminal portion of the
file where padding data for completing the ECC block is
recorded is registered as a padding extent, respectively
30 ih the file management information (step B5). In C3 of
Figure 3, extents A, B and C are each an area where AV
data is recorded, extent 8§ is an area which has been
skipped because of a defective sector detected therein,



|nfornat|on thereof so as to assign and nanage afile which is
conposed only of defective extents.

31 -
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Al t hough a space bit nmap has been used as

- 26 -

and extent E is an area in the terminal portion of the
file where padding data is recorded. The respective
extents are registered, as illustrated in C7, as separate
allocation descriptors in the file entry (C6) of the AV
file. Then, attribute information is registered in the
file entry, in which an AV attribﬁte bit is set indicat-~
ing that the_recorded file is an AV file (step B6). In
C6 of Figure 3, the AV attribute bit is set as a cbntigu-
ous bit defined in the ICB tag. Finally, in order to set
the area where the AV file is recoraed as allocated, bits

'corresponding to extents A, S, B, C and E in the space

bit map are set to 0 indicating allocated (step B7). For
example, in C5 of Figure 3, bits from bit 7 in byte 73 to
bit 7 in byte 445 and bits from bit O in byte 486 to bit
7 in byte 799 are set to 0. By providing such a data
structure, it is determined whether . the reproduced file
is an AV file or not from the file attribute information
shown in Figure 26. Then, if the file is an AV file, the
reproduction operation can be performed only using the
location information of the AV extent registered in the
file entry while neglecting the defect management
information recorded in the defect management area. In
the;data reproduction operation; extent § and extent E

are not used since no AV data is recorded therein.

Hereinafter, referring to Figure 12, +the data
structure of a disk in which a computer file and an AV
file are mixedly recorded will be described. If the
sector at LBN 3586 which is .assigned for recording

filé_B, a computer file, is a defective sector, the ECC

block (LBNs 3584 to 3599) including the defective sector
is recorded in a spare area, and the defect management

- information is recorded in the defect management area.



i nformation for managi ng unal | ocated areas on the disk in t he above
description, they can al so be managed by using a space table. 5

Al t hough the present invention has been descri bed whi | e assum ng t he
"size of a continuous free area all o- cated for recording an AV file
to be 5 MB or larger, it is obvious that the size may differpizzy-
dependi ng upon the 10 - buf fer capadt%%;the access perfornmance, or the

i ke, of t he reproduction apparat4s.- Al t hough an AV
reserved file is registered for al l ocating a continuous free area for
recordi ng an Aaneln, { sincen thiee rgplpcementy igrGceniing ti® peefepned by

i nvention, ECC! b1&ckSO HIRSSEPIE bAtRLe\UOUBL YeaB! anal & dp&PPibRUBYES
’ file A are simultaneously recorded in the spare area. If
file A is an AV file, and a portion of the AV data
5  included in the AV file is recorded in the same ECC block
where a computer file is recorded, then; the AV data will
also be recorded in the spare area. In order that AV
data and computér data are not mixedly recorded in an ECC
block, an AV file is allocated to align with an ECC block
10 boundary, as illustrated in Figuré 12. Thus, each AV
file sfarts from the leading sector in an ECC block, and
defective sectors are skipped by ECC blocks, while a
padding extent filled with padding data is'allocated to
each sector where AV data is not recorded so that the AV
15 = file allocation is made up to the end of the ECC block.
By providing such a data structure, a continuous
reproduction operation for AV data is ensured without
accessing any spare area. -

20 Hereinafter, referring to Figure 13, an example
of a method for managing free areas in AV file recording
will be described. As described above with reference to
-Figﬁre 9, a free area for recording an AV file is first
searched for. Then, the first continuous area at LBNs

25 592 to 3567 and the second continuous area at LEN 3888 to
the end are assigned as the free area. Subsequently, an
AV reserved file is created by recording a file entry in
which these free areas are managed as allocated and
unrecorded extents. At the same time, the area in which

30 the file entry is recorded and the two allocated continu-
ous areas are registered in the space bit map as allocat-
ed. An AV file is recorded, by the method described
above with reference to Figure 1, from the beginning of



free area using a new bit map, a table, or the Ilike. VWhen
reproduci ng AV data from AV extents by the 20 repr oducti on net hod of the
present invention, it is obvi ous that continuous data reproduction
can be nore reliably perforned if the reproduction apparatus reads
ahead the AV data while storing the AV data in cache during- 1
reproduction. 25 (Enbodi nent 2) Hereinafter, an

i nformati on processing system I-n&8uchi ng a recording/ reproduction
apparatus for record- i ng/ reproduci ng data to/fromthe

above- descri bedtiyRIQaaed extiarkt andch best beendeveévionsiycoegistered t he

same wi || 1€ tHRS AV PeL RSVIPOFL TENT  ZyRint KL SPRLe| WYL OBre
allocated as areas for recording the AV reserved file, in

advance of the AV data recording, even if a recording

5 operation for an AV file and a recording operation for a

computer file are performed in parallel in a multi-task

énvironment, the computer file is assigned to a remaining

unallocated area, whereby it is possible to prevent the

AV data and data of a computer file from being erroneous-'

10 ly assigned in the same ECC block.

(3) DATA REPRODUCTION METHOD
Hereinaffer, a method for reproducing an AV file
according to the present invention will be'described,
15 along with a reproduction opeiation for file management
information.

Figure 14 is a flow chart illustrating a method

for reproducing an AV file. First, the AV attribute bit

20 is read out from the file entry of a file to be repro-
duced (step D1). The AV attribute bit is included in the

ICB tag, as illustrated in C6 of Figure 3. As described
aboée, the-AV attribute bit is a dontiguous bit described

in Figure 26 and is attribute information for determining

25 whether an AV file or not. This bit being 1 indicates an
AV file, while this bit being 0 indicates a non-AV file

such as a computer file. R Based on the value of the AV
attribute bit, it is determined whether the file is an AV

file or not (step D2). Then, if the file is a computer

30 file, it 4is read out by the conventional method for
computer files (step D3). On the other'hand, in the case

of an AV file, an allocation descriptor field registered

in the file entry of the AV file is read out, and the



Figure 15 is a block diagramillustrating a
- 32 -

- 29 -

location information of the respective AV extents includ-
ed in the AV file is sequentially read out (step D4).
Moreover, the reproduction apparatus is instructed to
read out AV data from each AV extent (step D5). Herein,

5 the reproduction apparatus continuously reads out only AV
data from the AV extenfs while neglecting the replacement
sector information registered in the defect list on the
disk énd while performing no recovery operation even when
an address error or a data error is detected during a

10 reproduction operation (step D6). Finally, it is deter-
mined whether the AV data has been reprodﬁcéd from all
the AV extents included in the AV file (step D7). Then,
if there is an unreproduced AV extent, steps D5 and D6
are repeated again. By performing such a reproduction

15 operation, the AV file which has been recorded by the
method of Figure 1 is continuously reproduced while the
video or the sound is not interrupted.

Although the recording/reproduction operations of
20 @ the present invention have been described with a DVD-RAM
disk, it is apparent that similar recording/reproduction
ope;ations can be performed with, for example, a magnetic
disk or a- magneto-optical disk, as long as it is a
recording medium with a large capacity on which an AV

25 file can be recorded.

For simply illustrating the data recording
operation for the DVD-RAM disk in which an ECC block is
compbsed of a pluraiity of sectors, it is assumed in the

30 above description that the entire ECC. block including a
defective sector is skipped. However, it is apparent
‘that it is possible to similarly perform a data reproduc-
tion method in which only the defective sector, rather



structure of the information processing systemof the pr esent

I nventi on. R1 denotes a control section; R2 denotes an MPEG
5 encoder; R3 denotes a disk recording/reproduction drive; R4
denotes an MPEG decoder; R5 denotes a video signal processi ng section;
R6 denotes a hard disk drive; R7 - denotes an 1/0O bus; R8 denotes. an

| nput section; R9 ~ denotes a rewitabl e phase change type optical disk;
and 10 R10 denotes a receiver. - 30 - The control section Rl

includes a CPU Rla, a main menory Rld, a bus interface Rlc and a
processor bus fBn the @ntiveohCE plogkm 1€ opkaPPRA-he MAFROWEFRDr PRI,

the defective sector is skipped by sectors also in the case
where the ECC block has the same size as the sector size.

5 ' Although the present invention has been described
while assuming that the AV extent, the defective extent
and the padding extent are each identified using a
portion of an allocation descriptor described in Fig-
ure 11B, it is apparent that the extent attribute
10 identification is not limited to suéh attribute informa-
tion, but can be assigned to another descriptor, another
bit, or the like. For example, it is also possible to
define a data structuie of a new allocation descriptor
and to provide a field indicating the extent attribute
15 information.

. The padding extent is not limited to those
provided in the terminal portion of a file. For example,
when the size of the AV extent is reduced while editing
20 an AV file, fhe area in the AV extenf in which AV data is
no longer recorded may be registered as a new padding'
extent. In such a case, the padding extent is allocated
in é leading portion or an intermediate portion of the

 file.
25
In the above description of the present inven-
tion, an area including a defective sector detected
during a recording operation for an AV file is registered
as a defeétive extent. Other than such a method, it is
- 30 possible, for example, to define a special file for

managing a defective extent and the file attribute
information thereof so as to assign and manage a file
which is composed only of defective extents.



15 control section R1 perforns an AV file identification : process,

a read out location indication process, a recordi ng area searching
process, a process for cal cul ating the acceptabl e nunber of skips and
afile systeminformation creation process, as illustrated in 20

Fi gure 20A. The di sk recordi'ng/ reproduction drive R3, i
cludes: a mcroprocessor R3d for controlling the entire drive; a bus
control circuit R3a for controlling t+a®bs-~25 m ssion/reception of a
command or data to/fromthe control section Rl via an |DE '

(Intelligent Drive El ecAlthoughtrani spacébusbit dedmp has been used as

recordi ng/ repro Lon/ i Licati . ' r.f,or d.ng, data
reproduction i ngﬁgékﬁg 18 fbgﬁéﬂggéggd?%éfg%égggg 5%%%f$r§a Illéorrla{ég( 1%
operations to tirbe above description, they can also be managed by using

a space table.

Althbugh the present invention has been described
while assuming the size of a continuous free area allo-
cated for recording an AV file to be 5 MB or larger, it
is obvious that the size may differ depending upon the

10 buffer capacity, the access performance, or the like, of
the reproduction apparatus.

Although an AV reserved file is registered for
- allocating a continuous free area for recording an AV
15 file in the above description of the present invention,
it is also possible to previously allocate a continuous
free area using a new bit map, a table, or the like.

When reproducing AV data from AV extents by the
20 reproduction method of the present invention, it is
obvious that continuous data reproduction can be more
reliably performed if the reproduction apparatus reads
ahead the AV data while storing the AV data in cache
during reproduction.
25
(Embodiment 2) _

Hereinafter, an information processing system
including a recording/ reproduction apparatus for record-
ing/reproducing data to/from the above-described DVD-RAM

30 disk and a control device for controlling the same will
be described as Embodiment 2 of the present invention.

‘'Figure 15 is a block diagram illustrating a



30 phase change type optical disk R9; a buffer section R3b for

tenporarily storing recording data, reproduction data, and data read
.out for data verification; and a buffer control section R3c for
controlling data transfer _ - 338 -
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structure of the information processing system of the
present invention. '

Rl denotes a control section; R2 denotes an MPEG
5  encoder; R3 denotes a disk recording/reproduction drive;
R4 denotes an MPEG decoder; R5 denotes a wvideo signal
processing section; R6 denotes a hard disk drive; R7
denotes an I/0 bus; R8 denotes an input ‘section; R9
denotes a rewritable phase change type opticai disk; and

10 R10 denotes a receiver.

The control section Rl includes a CPU Rla, a main
memory R1d, a bus interface Rlc and a processor bus Rlb.
Based on a program stored in the main memory R1ld, the
15 control section R1 performs an AV file identification
process, a read out location indication process, a
recording area searching process, a process for
calculating the acceptable number .of skips and a file
system information creation process, as illustrated in

20 Figure 20A.

, The disk recording/reproduction drive R3 in-
cludes: a microprocessor R3d for controlling the'entife
drive; a bus control circuit R3a for controlling trans-

25 mission/reception of a command 6r data to/from the
control section Rl via an IDE (Intelligent Drive Elec-
tronics) bus; a data recording/reproduction/verification
section R3e for performing data reproduction including
data recording and data verification operations to the

30 phase change type optical disk R9; a buffer section R3b
for temporarily storing recording data, reprodliction
data, and data read out for data verification; and a
buffer control section R3c for controlling data transfer



of the buffer section. The mcroprocessor R3d performs a skip

recordi ng control operation, as illustrated in Fi gure 20B. 5

The phase change type optical disk RO is the DVD RAM di sk as

descri bed above in-Enbodi nent 1. Herei nafter, the operation
of recording AV data received by the receiver RLO via a broadcast
wave to the 10 phase change type optical disk RO will be described with
reference to Figure 16. Herein, it is-a83used that the -file system

i nformati on recorded on the phase change type . optical disk R9 has

al ready been reaf ¢he buffefmrssttion. The microprocessor R3d performs
a skip recording control operation, as illustrated in
Figure 20B.

5 The phase change type optical disk R9 is the DVD-
'RAM disk as described above in Embodiment 1.

Hereinafter, the operation of recording AV data
received by the receiver R10 via a broadcast wave to the
10 phase change type optical disk R9 will be described with
' reference to Figure 16. Herein, it is assumed that the
file system information recorded on the phase change type
optical disk R9 has already been read out and stored in
the main memory Rld in the control section.
15
Figure 16 illustrates a protocol used between the
control section Rl and the disk recording drive R3 in an
operation for recording AV data, which is moving image
information received by the receiver R10 via a broadcast
20 wave, to the phase change type optical disk R9.

. (P101) The recording area searching process by
the control section Rl selects a continuous free area for
recording an AV file by referring to the file system

25 information which is previously read out and stored in
the main memory R1ld when the phase change type optical
disk R9 is mounted. 1In the process for calculating the
acceptable number of skips, the number of ECC blocks
which can be skipped by the disk recording drive R3 is

30  calculated from the file system information. -

(P102 to P1l03) The control section R1 issues
"SKIP WRITE AV (ADR, LEN, SKIP LEN)" as a command to



the main menory R1ld in the control section. 15 Fi gure 16

Illustrates a protocol used between the control section Rl and the

di sk recording drive R3 in an operation for recording AV data, which

I S nmoving inmage i nformati on received by the receiver RIO via a

br oadcast 20 wave, to the phase change type optical disk RO. ..

(P101) The recordi ng area searching process by " the control section Rl

sel ects a continuous free area for =~ 34 recording an AV file by referring

to the file system 25 i nformati on which is previously read out and

stored in rederdreiVh dasreo whiRld skigpinge thiea8€Cchaogk inpdudpnhgcthe

disk RO is nou h S I atyl . e

nunber of sklp2a§H%é££%%b§¥£%$ﬁgcég%%%§%§ QH§ el Egﬁordlng "EEERL RS
Herein, the parameter ADR denotes the starting address of

data recording:; LEN denotes the number of blocks to be
5 recorded; and SKIP_LEN denotes'the maximum value for the
number of ECC blocks to be skipped (hereinafter, referred
to as the "acceptable number of skips"). When receiving
. the "SKIP WRITE AV", the disk recording drive R3 starts
a recording operation for AV data transferred.

10

' (P104) When a defective sector having an address
error is detected whiie the disk recordiﬂg drive R3 is
recording AV data, the ECC block including the defective
sector is regarded as a defect ECC block. Then, the

15 starting address of the ECC block is internally stored,

and a data recording operation is performed to the
following ECC block.

| (P105) When the disk recording drive R3 detects
20 a defect ECC block, and the defect ECC block is accord- -
-ingly skipped, if the preset acceptable number of skips
is gxceeded, the disk recording drive R3 stops the data
recdrding operation, while reporting an error status to
the "control section Rl and returning detailed error
25 information (Skip Sector Over) to the control section R1,
indicating that the acceptable number of skips is exceed-
ed. On the other hand, when all AV data has been record-
ed without performing a skip operation, the disk record-
ing drive R3 returns a normal completion status to the
30 control section Rl. Moreover, when all AV data has been
recorded with skip operations within the specified
acceptable number of skips, the disk recording drive R3
returns to the control section Rl detailed error



whi ch can be ski pped by the disk recording drive R3 is 30 cal cul at ed
fromthe file systeminformation. ' (P102 to P103) The
control section Rl issues "SKIP WVRITE AV (ADR, LEN, SKIPLEN)" as a

commahd to

10

15

20

25

30

LS
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information (Recovered Error), indicating that the

recording has been performed with skip operations within
the skip sector number, along with the error status.

(P106) When receiving the ' detailed error
information indicating Recovered Error, the control sec-
tion Rl issues a command "SEND SKIPPED SECTOR", request-~

-ing the address information of the skipped ECC blocks.

(P107) Address information of all the defect ECC
blocks which have K been stored during the recording
operation is transferred to the control section R1l, when
the disk recording drive R3 receives the “SEND‘SKIPPED
SECTOR" command.

Hereinafter, the reproduction operation for an AV
file recorded on the phase change type optical disk R9
will be described with reference to Figure 17.

Figure 17 illustrates a protocol used between the
control section Rl and the disk reproduction drive R3 in

-an operation for reproducing the AV data recorded on the

phase change type optical disk R9.

(P201) The control section Rl determines, from
the file system information, that the file requested to
be read out is an AV file.

(P202) The control section Rl issues a "READ AV"
command, requesting to read out AV data from AV extents

included in the AV file.

(P203 to P204) When receiving the "READ AV"



- 34 - record AV data whil e skipping the ECC bl ock including the

def ective sector detected by the recording drive R3. Herein, the

par anmet er ADR denotes the starting address of - data recording; LEN
denotes the nunber of blocks to he 5 recorded; and SKI P LEN denotes the
maxi mum val ue for the nunber of ECC bl ocks to be skipped uiisg,-

(hereinafter, referred to as the "acceptabl e nunber of skips”). Wen
recei ving the "SKIP WRITE AV', -tB86 di sk recording drive R3 starts

a recording operation for AV data transferred. 10 (P104) When
a defective seeicaiman@,i nghan dfigkesseproductionr dsivetREt epnitinuousle di sk

recording d_r 'VE eR%orms a datet SR A Hitberdtt Iriw iUk IRt i ¢ he

def ecti ve
to the defect list, and __contlnues the data reproduct:.on

operation even when an address error or a data error
5 occurs. Then, the disk reproduction drive R3 transfers
the reproduced data to the control section Rl.

(P205) The control section R1 'sequentially

transfers the read out data to the MPEG decoder R4,

10 . thereby outputting an analog AV signal via a monitoxr
display and a loudspeaker.

(1?206) The disk reproduction drive R3 transfers
a normal completion status to the control section Rl.
15
According to the present embodiment, even if a
defective sector is detected during a data recording
operation, the data is recorded in the following ECC
block while skipping the ECC block including the defec-
20 tive sector, whereby it is possible to record in real
time AV data received via a broadcast wave, which re-
quires real time recording. Moreover, in +the data
reproduction operatlon it is not necessary to access the
spare area as in the linear replacement algor:.thm,
25 therefore it is possible to ensure continuous video or
sound reproduction.

In the present embodiment, when a different file

is recorded following the area allocated for recording an

30 AV file, in order to prevent the area, where the follow-
ing file is recorded, from being overwritten by AV data,

the disk recording drive is allowed to skip ECC blocks
within the acceptable number of skips. However, in the



sector is regarded as a defecf ECC bl ock. Then, the 15 starting

address of the ECC block is internally st.ored, and a data recording
operation is perforned to the foll owi ng ECC bl ock.

(P105) When the disk recording drive R3 detects 20 a defect ECC bl ock,
and the defect ECC bl ock is accord- I ngly skipped, if the preset -
accept abl e nunber of skips I s exceeded, the disk recording drive R3
stops the data recordi ng oper ati 8d, ~whi | e reporting an error st at us
to the control section Rl and returning detajled error

i nf or mati on ( SkigseSedhere Oper Valdd hEitendsoiregerdesh R, the fOHRPI”c%Hl ng
that the acceptale nygbeg q{eﬁlﬁie&s hécéé@&%? to linfd. the t&@:@@wmand

when all AV data hdas been record d w t hout gerfornl mg
operation, the nymhex afoslips nor to calculate the ceptabfg nu eP of
skips.
5.

Although, in the present embodiment, the number
of ECC blocks allowed to be skipped during a recording
operation for AV data is set in the disk recording
drive R3, the present invention is not limited to such a

10 method. For example, it is apparect that, by previouely
setting the terminal address of the area where AV data
can be recorded the disk recordlng drive R3 is able to
perform the recording operation while skipping ECC blocks
within the area up to the terminal address, thereby

15 - obtaining the effect of the present invention.

(Embodiment 3)
Next, an information processing system including
a recording/reproduction apparatus for record-
20 ing/reproducing data to/from the above-described DVD-RAM
disk and a control device for controlling the same will
be described as Embodiment 3 of the present invention.
The=difference from Embodiment 2 above is that AV data is
input via the internet, rather than a broadcast wave.
25 Accordingly, the real time recording is not performed,
but the more reliable asynchronous recording is per-

formed.
Figure 18 is a -block diagram illustrating a
30 structure of the information processing system of the

present invention.

N1 denotes a control section; N2 denotes a



ing drive R3 returns a normal conpletion status to the 30. control

section RL. Mreover, when all AV data has been recorded with skip

operations within the specified accept abl e nunber of skips, the disk

recording drive R3 returns to the control section Rl detailed error
- 38 -

network card; N3 denotes a disk recording/reproduction
drive; N4 denotes an MPEG decoder; N5 denotes a video
signal processing section; N6 denotes a hard disk drive;
N7 denotes an I/0 bus; N8 denotes an input section; N9

5 denotes a rewritable phase change type optidal disk; N10
denotes the internet; and N1l denotes a server.

The structure of the control section N1 is
identical to that of the control section Rl illustrated
10 in Figure 15. The control section N1 operates based on '
a'program stored in a main memory N1ld, performing an AV
file identification process, a read out location indica-
tion process, a recording area searching 'proéess, a
recording control process and a file system information
‘15 creation process, as illustrated in Figure 21.

The structure of the disk recording/reproduction
drive N3 is identical to that of the disk record-
ing/reproduction drive R3 illustrated in Figure 15.

20

The phase change type optical disk N9 is the DVD-

RAM disk as described sbove in Embodiment 1.

Hereinafter, an operation of recording, to the
25 phase change type optical disk N9 via the network
card N2, AV data transferred from the server N1l wvia the
internet N10 will be described with reference to Fig-
ure 18. Herein, it is assumed that the file system
_information on the phase-dhange type optical disk N9 has
30 already been read out and stored in the main memory N1ld
in the control section Nl. The network card N2 is
connected to the internet N10, thus receiving data sent

from the server Nll.



- 35 - I nformati on (Recovered Error), indicating that the

recordi ng has been perforned with skip operations within - the skip
sector nunber, along with the error status. 5 (P106) \When
receiving the detailed error i nformation indicating Recovered
Error, the control sec- tion Rl issues a command "SEND SKI PRER., . -
SECTOR", request - ing the address information of the skipped ECC
bl ocks. 10 (P107) Address 3dformation of all the defect ECC
bl ocks whi ch have been stored during the recording operation is

transferred to the contFbguseclboblRistréitas a protocol used between the
control section N1 and the disk recording drive N3 in an
operation for asynchronously recording AV data received
via the internet N10 to the phase change type optical
5  disk N9. | '

(P301) The recording area searching process by
the control section N1 selects a continuous free area for
recording an AV file by referring to the file Systém

10 information which has been previously read out.

(P302) The recording control process by the
control section N1 issues a "WRITE & VERIFY AV (ADR2,
LEN2)". command, requesting to record AV data to the area

15 selected in (P301). Herein, the parameter ADR denotes
the starting address of data fecording; and LEN denotes
the number of blocks to be recorded. The "WRITE & VERIFY
AV" command requests to neglect the defect list and to
return the error status and the address information of

20 the defective sector without performing a replacement
operation when a defective sector is detected during the
recording operation.

(P303) The recording control process by the

25 control section N1 <transfers, to the disk recording
drive N3, the AV data to be recorded at the "WRITE AV"
command.

(P304 to 'P306) The disk recording drive N3

30 continuously records AV data in the specified area
without referring to the defect list. .When detecting a
defective sector having an address error, a data error,

or the like, during the recording operation for AV data,



the disk recording drive R3 receives the."SEND SKI PPED ., SECTCR"

comand. 15 Hereinafter, the reproduction operation for an AV
file recorded on the phase change type optical disk R9 will be
described with reference to Figure 17. 20  Figure 17 illustrates
a protocol used between the control section RL and the disk; .-
reproduction drive R3 in an operation for reproducing the AV data
recorded on the phase change typeOoptical disk RO. 25

(P201) The control section Rl determ nes, from the file system

i nformation, thaie tdisK i tecordingt ddive N3 does not perform a replace-
ment operation but stops the recording operation, and
returns the error status and the defective sector address
information to the control section Nl.

(P307) The control section N1 stores the address
information of the defective sector in the main memo-
ry Nid. '

10 (P308 to P309) The recording control process by

. the control section N1 issues "WRITE &.VERIFY AV (ADR3,

LEN3)" command, while setting the ECC block following the

ECC block including the défective sector as the starting

address based on the address information stored in

15 .(P308), so as to resend the unrecorded data (including

data to be recorded in the ECC block including the
defective sector) to the disk recording drive N3.

(P310 to P311) The disk recording drive N3

20 continuously records AV data in the specified area

without referring to the defect list based on the newly-

' set starting address. When completing the specified data

recording operation without an error, the disk recording

. drive N3 returns a normal completion status to . the
25 control section Nl.

In advance of the recording operation for AV data
described above with reference to Figure 19, the control
section N1 issues a command "READ (ADRI, LEN1)" for

30 requesting to read out the file system information so as
to refer to free areas on the phase change type optical
disk N9. Herein, the "READ" command requests to read out
a number of blocks as specified by LEN starting from the



be read out is an AV file. - (P202) The control section Rl

| ssues a "READ AV' 30 command, requesting to read out AV data from AV
extents included in the AV file. . (P203 to P204) Wen
receiving the "READ AV" :

- 41 -

sector having the address specified by the first parame-
ter ADR, while performing a replacement operation using
the defect list. When receiving the "READ" command, the
disk recording drive N3 reads out the specified file
5 system information referring to the defect list. Thus,
when there is a defect block in the area where the file
system information is recorded, data reproduction is
performed by an ECC unit from an alternate block assigned
in a spare area. The disk recording drive N3 transfers
10 the file system information read out from the phase
change type optical disk N9 to the control section Nl1.

After completing the recording operation for AV

data described above with reference to Figure 19, the

15 file system information creation prodess by the control

section N1 registers the ECC block including the defec-

tive sector stored in (P307) as a defective extent and

continuous areas where AV data of the AV file is recorded

"as an AV extent. Moreover, in the space bit map, bits

20 for managing the respective sectors in the area, where

the defective extent and the AV extent are allocated, are
registered as allocated.

} The file system information creation. process by

25 the control section N1 requests, by a "WRITE & VERIFY

(ADR4, LEN4)" command, the disk recording drive N3 to

register the file system information updated by the file

system information creation process. Herein, the "WRITE

& VERIFY" command is a command to verify that the -data

30 can be reproduced under a condition more severe than that

for normal reproduction after the compietion of the data

recording operation. The command requests, when a

defective sector is detected in both the recording



- 36 - command, the disk reproduction drive R3 continuously

perfornms a data reproduction operation without referring to the defect
list, and continues the data reproduction . operation even when an
address error or a data error 5 occurs. Then, the disk reproduction
drive R3 transfers t he reproduced data to the control section RL..-
(P205) The control section RL sequentially transfers the'read out
data to the MPEG decoder R4, - 42 -

process and the verificatibn process, to register it in

the defect list and to perform a replacement process.

When there is an ECC block including an already-detected

defective sector in the specified recording area, it re-

5 quests to record the ECC block in the replacemeht

destination and to perform a verification operation for

the recofded -ECC block. Then, the disk recording

drive N3 performs the specified data récording and

verification processes while controlling a data record-

10 ing/verification section N3e with reference to the defect

list. After normally processing fhe "WRITE & VERIFY"

command, the disk recording drive N3 returns the normal
completionlstatus to the control section N1.

15 The recofding operation for an AV file has been
' described hitherto. The descfiption of the reproduction
operation for the AV file is omitted as it is the same as
that in Embodiment 2. |

20 As described above, according to the present
embodiment, the recorded sector is tested after AV data
has been recorded in order to improve the reliability of
the recorded data, whereby it is possible to ensure
_uninterrupted reproduction of a video or a sound during

25 data reproduction while ensuring the same reliability of
data as that ensured by the conventional recording
method.

A combination of a control mainly for the disk

30 recording drive (Figure 16) and a structure of the analog
video receiving section and the MPEG encoder (Figure 15)

has been described in Embodiment 2, while a combination

of a control mainly for the control section (e.g., a



10 t hereby out putting an anal og AV signél via a nonitor di spl ay

and a | oudspeaker. (P206) The di sk reproduction drive R3

- transfers a nornmal conpletion status to the control section RL. 15
According to the present enbodinent, even if a defective sector is
detected during a data recording operation, the data is regorded in
the foll owi ng ECC bl ock whil e skipping the ECC bl ock including the
defec- 20 tive sector, whereby it-ia3pessible to record in real
time AV data received via a broadcast wave, which re- quires rea

time recordi ng.perddH=10v€tmputer) g Mahre 19) anfir adustiuctuper aifi othe i t
Ir Zplngzz eﬂgﬁ? SZ?%%%%CC%%%érhface ané patrﬁae a-rcf:l‘:igz‘?lfsal' n Ji@e& i r5:e<§lgrieving |

section (Figure 18) has been described in Embodiment 3.

However, the present invention is not limited to such a

5 . particular system structure. The control mainly for the

disk recording drive (Figure 16) may be combined with the

_structure of the digita; interface and the digital wvideo

retrieving section (Figure 18), while the control mainly

. for the control section (e.g., a personal computer)

10 (Figure 19) may be combined with the structure of the

analog video receiving section and the MPEG encoder

(Figure 15). ' m

INDUSTRIAL APPLICABILITY

15 ' According to the present invention, even if a
defective sector is detected while recording AV data, the
following ECC block data is recorded while skipping the
ECC block including thé defective sector. Thus, an
access to the spare area is not required at all, whereby
20 it is possible to record in real time AV data to an
information recording disk and to continuously reproduce
the AV data recorded on the information recotding disk.
) Moreover, according to the present invention, it
25 is possibie to verify whether or not the AV data recorded
on the information recording disk has been properly
recorded. Thus, it is possible to ensure uninterrupted
reproduction of a video or a sound during data reproduc-
_ tion while ensuring the same reliability of data as that

30  ensured by the conventional recording method.



25 therefore it is possible to ensure continuous video or sound
reprodueL+eﬁr—— In the present enbodi nent, when a different
file Ilcigela‘geQIIOV\nng the area allocated for recqrding.an_30

AV file, ™ 5 event the area, where the follow THIS SOEET HAS BEEN
recor ded, “ rwitten by AV data, t he di skirecorghg Cgblve

is allowe )l ocks ~within the acceptable ne
However, in the - 44 -

%

CLAIMS

1. A recording method for recording an AV file including
AV data using an information recording disk in which data
5 is recorded/reproduced by sectors, the recording method
comprising the steps of determining whether or not input
- data is AV data; detecting a defective sector existing in
a data recording area assigned for recording the input
data; when it is determined that the input data is the AV
10 data and a defective sector is detected in the data
recording area, allocating a defective extent including
the defective sector; recording the AV data in continuous
sectors while skipping the defective extent; and allocat-
ing an area of continuous sectors where only the AV data
15 is recorded as one AV e:itent, wherein an AV file is
-recorded on the information recording disk, wherein the
AV file includes: a defective extent, which includes,
when a defective sector is included in the data recording
area, the defective sector; and one or more AV extents
20 each including a plurality of continuous sectors;

2. A recording method according to claim 1, wherein only
a sector where an address error is detected during a data

recording operation is detected as the defective sector.

25
3. A recording method according to claim 1, wherein the
defective sector comprises a sector where an address
error is detected during a data recording operation and
_ a sector where a data error is detected,during a data
30 verification operation. '

4. A recording method according to claim 1, wherein when
using an information recording disk where an ECC block

-

A
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has a plurality of sectors, the defective extents are
allocated by ECC blocks.

5. A recording'method according to claim 1, wherein when
using an information recording disk where an ECC block
has a plurality of sectors, the method further comp:ises
the step of allocating, in the AV file, a padding extent
which does not include AV data. '

6. A recording method according to claim 1, <further

compfising the step of recording attribute information _

for identifying the AV file including AV data, as part of
file management information.

7. A recording method according to claim 1, further
comprising the step of recording attribute information
for identifying the defective extent and the AV extent,
as part of file management information, in such a format
that the attribute information is in one-to-one corre-
spondence with the respective extents forming an AV file.

8. A recording apparatus for recording AV data on an
informatiorni recording disk in which data is record-
ed/reproduced by sectors, the recording apparatus com-
prising: a section for determining whether or not input
data is AV data; a section for detecting a defective
sector existing in a data recording area assigned for
recording the input data; and a section for recording the

_'AV data in continuous sectors while skipping the defec-

tive-sector, wherein AV data is recorded in a plurality
of continuous sectors on the information recording disk
while skipping a defective sector existing in the data

recording area.

O

cordi ng operation for AV data is set i-n the
drive R3, the present invention.is not linmted to such

l



10 nmet hod. For exanple, i s apparent that, by previously
setting the term nal address of the area where AV dat a can_be

recor ded, Tmhﬁned}theee eﬁ&tcchg drive R3 is able to per f Dq-mg 8BEET HAR af-'f-ﬂ

recor di ng ski ppi ng ECC bl ocks W t hin arm-:spmgmo
t he 'te_rm' n

reby 15 obt ai ning the effect of ..th.&-px—eeg —
I nventi on. nt 3) Next, an information '

processi ng systemi ncI ud| ng a - ré&cording/ reproduct ion -apparatus
for record- 20 i ng/ reproducing data to/fromthe above-described
DVD- RAM d? skA amecardimg Appinates f accoodingl tongldion sewherein

be descri bgad asogfgogl gggrtoghg% % gg}r @eggv&gé]%lr}sv?%t?ﬁgglg ﬁhﬁ'ﬁ ence

fr om Enbodi ment bove TS nt er net,
rat her than a baoddtasremavding operation is detected as the defective

sector.

10. A recording apparatus according to claim 8, wherein
the defective sector comprises a sector where an address
error is detected during a data recording dperation and
a sector where a data error is detected during a data

10 verification operation.

11. A recording apparatus according to claim 8, wherein
when using an information recording disk where an ECC
block has a plurality of sectors, the defective sectors

15 are skipped by ECC blocks each including the defective
sector.

12. An information processing system, comprising: the
recording apparatus according to claim 8; and a control
20 device for controlling the recording apparatus, the
information processing system comprising: a section for
allocating, in recording of an AV file, a defective
sector detected by the recording apparatus as a defective
extent; and a section for allocating continuous sectors
25 where only AV data is recorded by the recording apparatus
as an AV extent, wherein an AV file is recorded on the
information recording disk, the AV file including: a
defective extent, which includes, when a defective sector
is included in the data recording area, the defective.
30 - sector; and one or more AV extents each including a

plurality of continuous sectors.

13. An information processing system according to

* < L L] s *



25 Accordingly, the real ti recording is not perforned. . __but the
nore reliable asynchronous recording is per- GFH]?%HEET HAS BEEN1
T UREpEA(

Figure 18 is a 1nisGhdet bas pladei ust rating a 30 stlru epoicHDe
of the present ijpvention-
N2 denotes a

i nformati on proc
N1 denotes a con

claim 12, wherein when using an' information recording

—+
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disk where an ECC block has a plurality of sectors, the
control device allocates the defective extent by ECC
"blocks each including a defective sector.

14. An “information processing sysi:em according to
claim 12, wherein when using an information recording
disk where an ECC block has a plurality of 'sectors, the
control device further comprises a section for allocating

10 a padding extent which does not include AV data, as part
of the AV file.

15. An information processing system according to
claim 12, wherein the control device further comprises a

15 section for recording attribute information for identi-
fying the AV file including AV data, as part of file
management information.

16. An information processing system according to
20 claim 12, wherein the control device further comprises a

section for recording attribute information for identi-

'fyix}g the defective extent and the AV extent, as part of

file management information, in such a format that the

attribute information is in one-to-one correspondence
25 with the respective extents forming an AV file.

17. An information processing system according to
claim 12, wherein: the control device comprises a section
for setting in the recording apparatus an acceptable
30 value for the total number of sectors skipped when a
defective sector is detected during a recording operation
for AV data; and the recording apparatus comprises a
sec_tion' for, after AV data has been recorded while

R O R E



- 38 - network card; N3 denotes a disk recordl ng/reproductlon
drkve——%m—denePes—an—NPEG decoder; N5 denotes

v |
proc;nels%l sectlon N6 denotes a hard disk dri /EH*S §ﬁEEN2 : Fr%% an 1/0
bus; “? put section; N9 5 denoles a RERMLEUD| 6 phase change
type NlO denotes the intern —and N11 denotes:a.server.
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skipping defective sectors within a range not exceeding
the acceptable value, informing the control device of
location information of all the sectors skipped during_a
recording operation for AV data.

18. An informatioﬁ processing system according to
claim 12, wherein: the recording apparatus comprises a
section for, each time a defective sector is detected
during a'recording operation for AV data, informing the
10 control section of the detection of the defective sector
along with location information of the defective sector;
and the control section comprises a section for setting
in the recording apparatus a new recording start location
for AV data each time the detection of the defective
15 sector is informed.

19. A reproduction method for performing data reproduc-
tion from the information recording disk on which the AV
file is recorded using the recording method according to
20 claim 1, the method comprising the step of, in an AV data
reproduction operation from the AV extent, performing a
continuous data reproduction operation while neglecting
loc;tion information of a replacement-recorded defective
sector and not performing a recovery process even when an
25 error occurs during data reproduction.

20. A reproduction apparatus for performing data repro-
duction from the information recording disk on which the
AV file is recorded using the recording method according
30 to claim 1, the apparatus comprising a section for, in an
AV data reproduction operation from the AV extent,
performing a continuous data reproduction operation while
neglecting location information of a replacement-recorded

(T



The structure of the control section Nl IS i dentical to that of the

control section RL illustrated 10 § b%E e con’t‘fnscﬂheesﬁestBeemR
oper at es based on a program s1 ggbizﬁg Ell\rlem)ry le l
Less,

an AV file identification pro out Lbcation
tion process, a recording area searching process, recor
process and a file systen1|nfornat|on 15 creatlon process,
illustrated i'-n Figure 21. 49 The structure of the dISk
recordi ng/ reproduction drive N3 is identical to that of the disk
recor d- ‘ |4ﬁﬁ9@§#¥%U§?P§ﬁrdﬁpﬁaq@?|P?E§?Fﬁ%@8 Bn TECQVSF Y1 PTORPSS

The phase changs;dy RénhePtas abrbskodBurs 8tieiklyDdata reprélueitilonas
descri bed above i n Enbodi nent 1.

21. An information recording disk in which an AV file

5 including AV data is recorded/reproduced by secto.rs,.
wherein the AV file includes: a defective extent, which
includes, when  a defective sector is included in the data
recording area assigned for file recording, the defective
sector; and one or more AV extents recorded in a plufali-

10 ty of continuous sectors where 6nly the AV data is
recorded.

22. An information recording disk adcording to claim 21,

wherein only a sector where an address error is detected
15 during a data recording operation is regarded as the
| defective sector.

23. An information recording disk according to claim 21,

wherein the defective sector comprises a sector where an
20 '~ address error is detected dur:Lng a data record:l.ng opera-

tion and a sector where a data error is detected during

a data verification operation.

24. An information recording disk according to claim 21,

25 wherein when using an information recording disk where an
ECC block has a plurality of sectors, the defective
extents are allocated by ECC blocks.

25. A'h-:;Lnformation. recording disk according to claim 21,
30 wherein when using an information recording disk where an
ECC block has a plurality of sectors, the AV file com-
prises a padding extent which does not include AV data.

* 4 L N S *



Her ei nafter, an operation of recording, to the 25  phase change type

optical disk N9 via the network : carpﬁgg?ggggé&&&mE,c-sferred from
the . server N11 via the - i nternet N10 wi Ij : r'Mﬁa(BE.h reference
to Fig- ure 18. Herein, it is assumed_that RERLAGED e sydtem

i nformati on on the phase change type optical disk N9 has 30 al ready been
read out and stored in the main nenory N1d In the control section Nl.
The network card N2 is connected §® the internet N1O, thus receiving
data sent fromthe server NI11.

26. An information recording disk accordlng to claim 21
wherein attribute information for identifying the AV file
including AV data is further recorded as part of file
management information.

5 .
27. An information recording disk according to claim 21,
wherein attribute information for identifying the defec-~
tive extent and the AV extent is further recorded, as
part of file management informatipn, iﬁ such a format
10 that the attribute information is in one-to-one corre-

spondence with the respective extents forming an AV file.

I

"l

* € L M s *



- 39 - Figure 19 illustrates a protocol used between the
control section N1 and the disk recording drive N3 in an . operation for
asynchronously recording AV data received via the internet N10 to the
phase change type optical 5 - disk No. o

B

- 51 -

ABSTRACT

The preseni: invention relates to a method for
recording an AV file uéing an information recording disk
5 in which data is recorded/reproduced by sectors. The
recording method' includes the steps of: determining
whether or not input data is AV data; detecting a defec-
tive sector existing in an assigned data recording area;
when the input data is AV data while a defective sector
10 is detected in the data recordiné area, allocating a
defective extent including the defective sector; record-
ing AV data in continuous sectors while skipping the
defective extent; and allocating an area of continuous
sectors where only the AV data is recorded as one AV

15 extent.



(P301) The recording area searching process by the control section N1
selects a continuous free area for recording an AV file by referring
to the file system 10 i nf ormati on whi ch has been previously read out.
(P302) The recording control process by the control section N1 issues
a "WRITE & VERI FY AV ( ADR2, LEN2)" command, requesting to record AV
data to the area 15 selected in (P301). Herein, the paranmeter ADR

denot es the starting address of data recording; and LEN denotes

t he nunber ofigu§§¥31to be recorded. The "WRI TE & VERI FY AV' command
requests to n « ¥he defect list and to return the error status
and the address infacrmatign of 20 the defective sector w thout

performng a repla operation when a defective s ris
det ect ed durinquhe :

No [Record by conventional computer

data recording method

A3
Real time No
recording ;
Add d Address rea
Ad es "Sut emror AT. out, error
ddress 0K Skip ECC Skip ECC
. 3\ N\
A6-\ - No error | A5 Ag) F No error I \a
Record AV data Record AV data|
S A0 Address read  Al1
- out error {
Skip_ECC
_ ‘No error ' i
Record AV data
A
A13-
| End of A12
(Go to next continuous area
_th the end A4
_ ‘ - A15
N
recording
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recordi ng operation. (P303) The recording control process

by the 25 control section Nl transfers, to the disk recording
drive N3, the AV data to be recorded at the "WRI TE AV" _ conmand.
(P304 to P306) The disk recording drive N3 30 continuously records AV
data in the specified area w thout referring to the defect |ist.
When detecting a defective sector having an address error, a data
error, or the like, during the recording operation for AV data,

q82

Cregte conventional computer data
file management information

B3

Ensure a plurality of continuous )
free areas each” of ECC in_size
Search space bit map) -

B4

| , _

Skip—record AV data by method J

of Figure 1 from the beginning
of ECC boundary -

BS
\ )
Register extents forming an AV file
as'one of . -
1 AV extent

2 Defective extent
J Padding extent

B6
\
Register attribute_information
of the AV file as
file manoqer__nent information
B7

1
Register space bit ma?. of areas /
in which the AV file is |

recorded as- allocated -

\
End\
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- 40 -
ment operation but stops the recordi ng operation,

the di sk recording drive N3 does not performa replace-

error status and the defective sector address
control section N1. 5

FIG.3

User area

of a disk

Volume
structure

Partition
space

Volume
structure

)
C1

and returns the
information to the

File_entry of AV fle =————

Space bit map C4  Space bit map CS
= before AV data recording { ~—after AV data recordmg (
e~ | 01234567 ble~bt | 10123145617,
Dto9 All bit=0 ' Oto 9 All bit=0
10 to 72 All bit=1 10 to 72 All bit=1
73 00111111 13 00111110
Thto 47 | All bit=1 [t 45 |EEA bit=0 5
_ 446 to 447 | All bit=1
443 10000000 448 10000000
49 to 485 | All bit=0 449 to 485 | All bit=0
486 to end | All bit=1 186 to 799 | BRBIAIE bit=0 (G3)
800 to end | All bit=1
: (a):a represents corresponding LBN
Data structure . 21 Data structure 3
before AV .data recording ¢ after AV data recording ¢
LBN Data content IBN | Data content
0t /9 Space bit map descriptor 0t 79 Space bit map descriptor]
80 File set descriptor 80 - |File set descriptor
81 Terminating descriptor 81 Terminating descriptor
82 Fille entry:root directory 82 |File entry:root directory
83 Root directory 83 Root directory
84 to 583 |Unallocated 84 1o 583 [Unallocated
84 File entry:directory A 984 File entry:directory A
585 Directory A 585 Directory A
586 to 3584 |Unallocated 586 to 590 |Unallocated |
9 File entry:AV ﬁle
502 to 1539 |AV file extent Al
1600 to 1615|Skipped extent S5
1616 to 3567|AV file extent B
: 3568 to 3584|Unallocated
3989 File entry:file B hlin File "entry:file B
3586 to 3B87|File B 13586 to 3887|File B
3888 to end |Unallocated 3888 to BIOSIAV file extent C3EE:
' 6396 to 6399|Terminal extent E5
6400 to end |Unallocated

Cl~

. C6
- fanath fleld_iarie "gggte"‘ ™ Alocation_descriptor field in the fil enty [
16 (20 [ICB taq icbtaq RBP {Length Content
Toelee ] .. 0 {8 |Alocation descriptor:extent A (AV extent)

' Length of Unit32 8 |8 |Alocation descriptor:extent S (Defective extent )
172 14 |alocation descriptor| “™ 16 |8 |Allocation descriptorextent B (AV extent)
176 |L_EA |Extended attribute|Byte 24 |8 [ Allocation descriptorextent C (AV extent)

a |L_AD !Alocation descriptor|Byte 32 |8 | Alocation descriptor:extent E (Podding extent)

Length of allocation descriptor = LAD , Length of extended attribute = LEA , a= L_EA+ 176
3/3 |




(P307) The control section N1 stores the address i nformati on of the

defective sector in the main neno- ry N1d. 10 (P308 to
P309) The recording control process by the control section Nl issues
"WRI TE & VERI FY AV ( ADR3, " LEN3)" command, while setting the ECC bl ock.
foll owi ng the ECC bl ock including the defective sector as the
starting address based on thg‘; s information stored in 15

(P308), so as t e he unr geBe &y N data to be
recorded in theFEésb%A | e AT N Rfect i vdegdetinrfirad the di sk

recording drive N3,
N3 - Data area

Lead—oui area

Zone 0

FIG.4B
Lead—in area Lead—out area
AN ' Data area ' ‘<S
27 777
%é Zone 0 | Zone 1 Zone 23 Z%
- v
;EA DMA
FI G;4C | Data_ared
ZonemO _ Zone 1 _ | Zone 23
User area User area  veeveseee User area
, 1 - 23 \
| )
Spare / \ Spure1 \ o G?ggrez .
ared 0 Unused " " Unused
area ared
FIG.4D
User area |User area| ......... |User areq
0 1 23
0 LSN — Last LSN

- —Volume space —
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20 continuously records AV data in the specified area Wi t hout
referring to the defect |ist based on the new y- set starting
address. Wen conpleting the specified data recordi ng operation.
W t hout an error, the disk recording drive N3 returns a normal
conpletion status to the 25 control section NL. - In
advance of the recordi ng operation for AV data descri bed above with
reference to FFEZT t he control section Nl i ssues a comuand
"READ ( ADR1, G for 30 requesting to read out the file system
I nformati on so as to refer to free areas on the phase change type
opti cal (di-sk—NS—Herei-n—t-he—READSNcerraRE—-eguests—to-+ehdsto SN
- a nunber of blocks as specified by \_,Ehljmga M@g fromthe

_ ~ File structure and file
{ ' Coe L

Volume Volume
structure | . structure
- Irgner; : Quter

side Partition space side

0 . LBN ~ Last LBN |
Track. pitch
0.74 um

Address
(Header) /

Pit
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- 41 - sector having the address specified by the first parame-

ter ADR, while perform ng a replacenent operation using t he def ect
list. Wien receiving the "READ' comand, the di sk recording drive N3
reads out the specified file -

FIG.7
Sector Sector | ... Sector
20488 . 20488 o - 20488
ECC
1 ECC corresponds to 16 sectors
{
FIG.8

Root_ directory.
Directory A D

File B

AV file
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5 systeminformation referring to the defect list. Thus, when
there is a defect block in the area where the file system i nformation
is recorded, data reproduction is performed by an ECC unit from an

al ternate bl ock assi gned in a spare area. The disk recording drive N3
transfers 10 the file systeminformation read out fromthe phase

change type optical disk N9 to the control section NLI. Af ter
conpleting the recording operation for AV . data described above with
reference tagﬁ?eyrs;lQ, the 15 file systeminformation creation process
by the cont &0l . section Nl registers the ECC bl ock including the

def ec- tive sector stored in (P307) as a defective extent and

continuous qreas where AV g@foq}eoAxt 18 AV fiAfed AV fger ded as.an AV
nma

extent. More¢over,pyn the sp s p,{bits : )
©TLBN ¢e€oRling recording | con jon dary

592 to 1599 | First continuous
| ared
| (Unallocated)

Recording

4 \=-ECC bounda
1600 to 1615 (LBN1600:error ggctor);.g '\\, "

"7 Sidpped extent 552 | Skippi
i F()Befec’tive extent)| | PPIng

1616 to 3567

—ECC boundary
Recording

~-ECC boundary

13568 to 3584{ Unallocated Unallocated
3985 File entry:file B | File entry:file B

3586 to 3887| File B File B

. e | = ECC boundary
3888 to 6395| Second continuous [.AV file extent C-::ii
area ki (A extent)
(Unallocated) [ i
|| Recording
B _._ L ::'-:‘::::'-:'::::'-:'-:::'-:‘-:::'-:‘-:::'-:’-:::'-:’-: ..... '-:::'::’::::' '
6396 to 6399 | -Terminal extent E-
- -7 (Padding extent) | _
_________ e e -&ECC-bOUndGT}’
6400 to end Unallocated
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20 for managi ng the respective'sectors in the area, where t he

defective extent and the AV extent are allocated, are regi stered as
- al |l ocat ed. The file systeminformation creation process by 25

the control section N1 requests, by a "WRI TE & VERI FY (ADR4, LEMN)™

command, the disk recording drive N3 to . register the file system.

I nformati on updated by the file systeminformation creati on process.

Herein, the "WRI TE & VERI FY" command is a command to verify that the

data 30 czr gg gfzzoduced under a .condition nore severe than that

for normal r p[ ] n after the conpletion of the data recordi ng

oper ati on. The command requests, when a = defective sector is

detected in both the regdiocativs descriptor

RBP |Length Field name Content
0 | 4 |Extent length Unit32 -
4 4 | Extent location Unit32
FIG. 114

Interpretation of uppei' 2 bits of extent length
of allocation descriptor (Non—AV file)

Value Interpretation
0 |Allocated and recorded extent

1 |Allocated and unrecorded extent
2 |Reserved
3 |The extent is the following extent of allocation descriptors
FIG.11B |
Interpretation of upper 2 bits of extent length
of allocation descriptor (AV file)
Value Interpretation

0 |Allocated and recorded extent (AV extent) .
Allocated and unrecorded extent (Padding extent)

Skipped unrecorded extent (Defective extent)
The extent is the following extent of allocation descriptors

NI —
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- 42 - process and the verification process,

the defect list and to performa repl acenent process.

an ECC bl ock including an al ready-detected

specified recording area, |i

FIG. 12

t re-

LBN

Data content

VWhe

11592 to 1599 |:

..................
...................
...................

11616 to 3567}

AV file extent B-::

................
................
.......................

3568 to 3578

Unallocated

to register it in

n thereis

def ecti ve sector in the

ECC boundary

~—ECC boundary
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3579 File entry:file A
= | 13580 to 3583 File A " ECC block
N I ~ (to be replaced
5| [3584 (File ALBN3584) J
39583 File entry:file B .
3586 to 3599 (File B:LBN3586 to 3599) | 1BNSS80
) J sector
3600 to 3887| File B
3888 to 5395i' ‘;&g60ugggy
S Replacement
Yo
0c
B 6396 to 6399 ECC etylch including
boundary| ¢ defective
PSN Data content - sector
B A (File A:LBN3584)
g i+1 File entry:file B .|
o i+2 to i+15 | (File B:LBN3586 to 3599)
” [ X N ] L BN BN 2N ]
................. DMA
wemrnn L AV file



desti nati on
| i st.

t he -di sk

comrand,

the recorded ECC bl ock.
conpl etion status to the

drive N3 perfornms the specified data

verification processes while controlling a data record-

ing/verification section N3e with reference to the defect

I n the repl acenent
normal |y processing the "WRITE & VERI FY"

t he ECC bl ock

to record
t he di sk recording:

guests
and to performa verification operation for

Then,
recording drive N3 returns the nornmal

recordi ng and

5
10
After
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20 As descri bed above, according to the present

enbodi nent, the recorded sector is tested after AV data has been
recorded in order to inprove the reliability of the recorded data,
whereby it is possible to ensure uni nterrupted reproduction of a
video or a sound during 25 data reproduction while ensuring the sane
reliability of data as that ensured by the conventional recording

nmet hod. : A conbi nation of a control mainly for the disk 30
recording drive (Figure 16) and a structure of the anal og vi deo
recei ving section and the MPEG encoder (Figure 15) has been descri bed

i n Enbodi nment ?NI 1§conbi nati on of a control mainly-for the
e d. , _

control sectio
( Start ) .

|

Read out file attribute - /
information from file
management information

D1

D3
|

Read out by conventional
method for” computer file.

Read out location information
PTof AV extent from file |/ D4
management information

]

Instruct read out of data D5
i ru-19ro'm AV extent S

D6
] |

Perform a data reproduction operation while neglecting|
replacement sector I?nformcltion registered in a defect list, /
and - continuously read out data from a continuous area

without performing any recovery operation even when an error
is detected during the reproduction operation

End of
reproduction
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- 43 - per sonal corrp'uter) (Figure 19) and a structure of the
digital interface and the digital video retrieving section (Figure 18)
has been described in Enbodi nent 3.

FIG.15 Mo ;
"R S
Control section ¢ - jL
| Receiver |
- CPU —R1a | - R2.
| Rl =
- Y Processor_bus i MPEé? _
R1c :t - ‘: R1d enco\ er SR8 " Mouse
\y— Main S 1 o Keyboard
Bus I_/ I | memory - sec?tion

)

|

1 Y \

1/0 bus=- | i !
, R7j L | (RS
| _ | Video signal __C:D
MPEG processing
R6 m decoder section -
R4 '
Disk recordmg/ R3
reproduction drive {
i \
- R3d
R3° B”Sc,r%?},‘ttm' - Microprocessor +
A !
R3b | R3¢ _ R3e
N Y \ . v
Buffer Buffer control Data recordm?/
=1 secti ~—== reproduction
secthn section venfle:otlon section
)

? R9
Phase change type

12/23 optical disk



However, the present invention is not limted to such a 5 particul ar
system structure. The control ‘'mainly for the di sk recording drive
(Figure 16) may be conbined with the structure of the digital
interface and the digital video retrieving section (Figure 18), while
the control mainly for the control section (e.g., a persona

conmputer) 10 (Figure 19) may be conmbined with the structure of the
anal og video receiving section and the MPEG encoder (Figure 15).

| NDUSTRI AL Aﬁgﬂpq%AngﬁTY 15 3 According to the present invention,
even if a éfective sector is detected while recording AV data, the

foll owi ng ECC bl oc . ' i DDI A . -
g %atr%&g%‘%rrded whi | e ski ppi nmecordmg Hive b ockl

i ncludi ng the defe Thus, an

Select recordable area for AV data | pqq4
based on file system information,

and calculate the acceEtable number /
of skips such as not to damage
used areas even if the drive skips
a defect | P102

{

Issue "SKIP WRITE AV” command,
requesting to record AV data to
a selected recordable area while

specifying the acceptable number
of skips

P103
.

_ Transfer recorded data P104

{

Continuously record AV data on
the disk without referring to
the defect list; the recording
operation is performed while
skipping an ECC block found

| to be an error block during
P105 the recording

\

Transfer termination status

_ __ | pos
Issue "SEND SKIPPED SECTOR™ +T1-
command

| Transfer leading addresses of all /P107

the defective ECC blocks which have —
been skipped during the recording
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access to the spare area is not required at all, whereby 20 it is
possible to record in real tine AV data to an I nformati on recording
di sk and to continuously reproduce the AV data recorded on the
information recording disk. Mor eover, according to the
present invention, it 25 I's possible to verify whether or not the AV
data recorded on the informati on recordi ng di sk has been properly
recorded. Thus, it is possible to ensure uninterrupted "~ reproduction
of a video or a sound during data reproduc- tion while ensuring the

sane reliabify 0 ta as that 30 + ensured by the conventi
recor di ng WFJ(E. ? ?ﬁ v ventional

Control section P01 Disk reproduction drive

§

Determine that the file which is
requested to be read out is an AV

file from the file system information

P202

Tssue "READ AV’ command,
requesting to read out a
| recorded ‘extent of the AV file

P(203

-|Continuously perform a read out
operation without referring to the
defect list; even when an error
occurs, the read out operation is
not discontinued while continuing
the look—ahead" operation

P204
)

W

Transfer read out _dcto

Seqtuenti'all transfer received data /P205
to the MPEG decoder so that the

data is converted to an analog AV
signal and output via a monitor

and a loudspeaker

P206
( .

Transfer normal termination status
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-1- Specification (Amended) (1) Title of the Invention
I nformation recording medium and information recording and reproduction

appar at us (2) dains

FIG.18 | NTO
$N1 Internet S -
Control section A
N11 .‘
CPyU | _Nta '
- N2
- y Processor bus { .
) I | '
ey o Nid ) N%tgirork Mouse
N Main j | ' hout Keyboard
Bus I/F memory| ! sggtlilon ‘(:I—O

A

!

|
1 Y \
|

I/0 bus== _ T 1
_ N7) | Y fN5

r
| . Video signal @
MPEG processing
N6 “ decoder section |

<
N4
Disk recording/ . | N3
reproduction section (
Y
o ' N3d
N3a | B“Smﬁ:%?ttml —  Microprocessor |-/
l Y
N3b N3 | N
N Y N . 1§ 0
| - Data recording/ |
Buffer Buffer control| h 3/
: —— : >~ reproduction
_sectxon ! section verif.ie:ation section
I

Phase change type
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1. An information recording disk conprising a volunme space on which at

|l east a file and a file nmanagenent information for nmanaging the file are
recorded on a sector-by-sector ba- sis, the fil e managenent
information includes attribute information indicating whether a file
recorded in the volunme space is an AV file contai ning AV data, and

the AV file is allocated to at | east one ECC bl ock each including a

plurality of rz,' haracterized in that when the attribute
i nformati on rndiates~that the file recorded in the volunme space is the AV
file, the file managenent information further includes: ~a first

| ocation infor{ntR Réph[Yi N an AV extent that ig ?é(ﬁﬁ‘d'ng @mﬂh t he
AV data is rec:rdc@ﬂ on a secop%dfxxuion infornjgggﬁ—Sﬁe g | a

- Padding  Ieilect o recordable area S
|based on the file system P302
information _ ﬂ
Issue "WRITE&VERIFY AV" command,
requesting to record AV data to
the selected recordable area
: : /P303 |
Transfer recorded data P€04

Continuously record. AV data on
the disk without referrin? to
the ‘defect list, and verify the
- |recorded data

P305- - | :
“NJError occurs during the recording
-P§306 -{operation or _the verify operation

Transfer the error status and the
error occurrence address

Store the error occurrence ~P307 |
address in the main memory - P308

|Issue "WRITE&VERIFY AV’ command,
] requestin% to record AV data from

) an ECC block next to the ECC

block where the error occurred P309

Transfer remaining AV data /.
following the data to be recorded

in the ECC block including the _
error_occurrence address | P310 .

Continuously record AV data on
the disk without referring to
. the defect list, and veri?y the
P\3” recorded data

Transfer normal termination status
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extent that is an area froman end of the AV extent to a boundary of one of

t he ECC bl ocks: a first identification information indicating a type
of the AV extent: and - a second identification information indicating
a type of the paddi ng extent. 2. A recording nmethod for recording

informati on onto an in- formation recording disk including a volunme space
on a sec- tor-by-sector basis, the recording nethod conprising the steps
of : determ ning whether a file to be recorded is an AV file
cont ai ni ng AV dat a: generating a file managenent information
including attribute information indicating whether the file is the AV

FIG.204

Control section

" ' R
AV file identification process /

Read out location
indication process

Recording area search process

Process for calculating |
acceptable number of skips

File system information
creation process

FIG.20B

Microprocessor

RS
Skip recording control process / '
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file in accordance with the determination resul t; recording the file
managenent information into the volune space; and

- 2- when it is determined that the file.is the AV fi-le, allocating
the AV file to at |east one ECC bl ock each in-

FIG.21

Control section

AV file identification process ‘ /N1

Read out location
indication process

Recording area search process

Recording control process

File system information
creation process
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cluding a plurality of sectors, and recording the AV file into the
allocated at | east one ECC bl ock, characterized in that the recording
met hod further conprising the steps of: when it is determned that the
fileis the AV file, generating the file managenent information further
including a first location information, a second |ocation information, a
first identification information and a second identifica- tion

i nformation, wherein the first location information is information
speci fying an AV extent that is an area in which the AV data has been
recorded, the sec @tPon information is infor- mation specifying a

paddi ng extent tHat“is'an area fr end of the AV extent to a boundary
of one of the ECC bl ocks, the |rﬁ§ Qﬂen Nfication information is
information indicat- ing aty of Q extent, and the second

identification

Data- file 1 Data file 2

DVD—@ *(Filed. DAT) (File2. DAT)
AV file 1 AV file 2 | AV file S
(Movie1. VOB) (Movie2. VOB) (Movie3. VOB)
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information is information indicating a type of the paddi ng extent. 3. An
I nformati on processing system conprising a recording apparatus for
recording information onto an information re- cording disk including a

vol une space on a sector-by-sector basis and a control apparatus for
controlling the recordi ng apparatus, wherein: the control apparatus
determ nes whether a file to be recorded is an AV file containing AV data,
and generates a file managenent information including attribute infornmation
i ndi cati ng mgﬁﬁf é? fileis the AV file in accordance with the

determ natio d@& 'j? the recording apparatus records the file
managenent = i nformation into the vol une space; and

File set descriptor File entry
/ for DVD_VIDEO
|fie 586 mry file
f°r/-. {for_DVD_VIDEO
File identifier .
- descriptor ‘(JROOT) /' File entry: | Moviel.
Directory file File iden?fier ~ Lfor Movie 1 VOB
-y for ROOT descriptor (Movie1.VOB) /‘ File entry | Movie2.
File identifier File jden%ifie_r for Movie 2 VOB
descriptor (ROOT descriptor (Movie2.V0B) /' File entry | Moviel.
File identifier File iden?fie’r for Movie 3 VOB
|descriptor(DVD_VIDEO) descriptor (Movie3 VOB) Fle entry | Filel.
File identifier — = for File 1 DAT
descriptor (File1.DAT) | Fle entry | File.
File identifier forFle2 [ DAT
descriptor (File2.0AT)] -

File identifier descriptor
for directory

Management information
Tdentification information (Directory) |
Directory name length
File- entry address
Information for extension
Directory name

File identifier descriptor
for file

‘Management information
Identification information (File)
Directory name length

File entry address

Information for extension

File name
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f

when it is deternmined that the fileis the AV file, the control apparatus
allocates the AV file to at | east one ECC block each including a plurality

of sectors, and the re- © cording apparatus records the AV file
into the allocated at | east one ECC bl ock,

FIG.24
Computer file  Defect management
| information
Defect management area (DMA) Disk defnton sector | .~ | __Header
R RER] —| ~ | Address A |
S T 7 e e o e Address B
‘ =N )4 v | Defect list | Address D
Data 7 d :
ared

b
-

Spare
areq
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characterized in that when it is determned that the file is the AV
file the control apparatus generates the file managenent informa- tion
further including a first location information, a sec- ond | ocation
information, a-first identification information and a second identification
I nformati on, wherein the first location information is information
specifying an AV extent that is an area in which the AV data has been
recorded, the second location information is infor- mation specifying a
paddi ng exteznggshegs'an area froman end of the AV extent to a boundary
of one of th K the first identification information is
information indicat- ing a type of the AV extent, and the second

i dentification Ibﬁf rmatfl ?Pe ent' nf or mati on i ndi cati ng a type of the paddi ng

extent. ag o

RBP|Length Field name Content
0 | 4 |Number of previously recorded direct entries | Unit32

4 | 2 |Strategy type Unit16

6 | 2 [Strategy parameter - |Unit16

8 | 2 |Maximum number of entries Unit16
10 | 1 [Reserved ' 00h byte
11 | 1 [File type _ ' Unit8

12 | 6 |Parent ICB location: 1b_addr
18] 2 |Flag Unit16
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4. A recording nethod for recording information onto an in- formation
recordi ng disk including a volunme space on a sec- tor-by-sector basis, the
recordi ng met hod conprising the steps of: ~ determ ning whether a file
to be recorded is an AV file containing AV data: _ generating a file
managenent information including attribute information indicating whether
the file is the AV file in accordance with the determ nation result;
recording the file managenent information into the vol unme space; and

when it is djﬁgrg%géﬁ hat the file is the AV file, allocating the AV file
to at least On ock each in- cluding a plurality of sectors, and
recording the AV file into the allocated at |east one ECC bl ock,

Flag fields of ICB tag

Bit Description Remarks

0-2. |Type of allocation descriptor

3 Directory sort

4 Non-relocatable

S Archive

6 Setuid

7 Setqid

8 Sticky

9 Contiguous AV attribute bit indicating AV file
10 System | '
11 Transformed
12 Multi—version
13—15 | Reserved
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characterized in that - the recording method furtheéy conprising the

steps of: - . t [ THIS SHEET HAS BEEN
REPLACEMENT SHEET - -4- when i tREMACED
determned that the file is the AV fi'le, generating the fil e—anagerent
I nformati on further including
' _ ' This Sheet Has Been Replaced
- i
- CLAIMS ~

1.'(amended) A recording method for recording file
management information and data including AV data on an

5 information recording disk, wherein the file management
information is for managing continuous sectors as an
extent and for further managing one or more extents as a
file by grouping one or more extents, the recording
method comprising the steps of: _

10 determining whether or not input data is AV data;

détermining whether or not a defective sector is
included in a data recording area assigned for recording
the input data; .
when it is determined that the.inpﬁt data is the

15 AV data and it is determined that the defective sector is
included in the data recording area, skipping at least
the defective sector and recording the AV data in one dr'
more continuous sectors following the skipped one or more
sectors; and

20 registering the recorded file of AV data in the
file management ihformation, the file of AV data regis-
tered in the file management information including the
one or more continuous sectors where the AV data is
recorded as an AV extent and further including the

25 skipped one or more sectors as a defective extent.

2. (amended) A recording method according to claim 1,
wherein the defective sector.is a sector where an address
error is detected during a data recording operation.

30 _
3. (amended) A recording method according to claim 1,
wherein the defective sector comprises a sector where an
address error is detected during a data recording opera-

* c L M S *



a first location information, a second location information, a first

into the vol une space based on a first de

when it is determned that the file is not t . .
other than the AV data into the vol ume space based on a second defective
managenment method which is different-fRomthe first defective nanagenent
wherein the first location information is infornation

i dentification information and a second Thgeheet Hasdgen Rej
when it is determned that the file is th Iun E

net hod,

e AV file, recd

speci fyi ng an Adlocexte@t & hesecter awhereaai dathi efrroife 14V ddcdteccttend duseing

recorded, the
paddi ng ext ent

%fﬁ§3$'dg¥§ff¥5% ﬁﬂé%?}é{%ﬁﬁ I nfor- mation specifying a

of the AV extent to a boundary

IS an area rroman en

pf one of the ECC bl ocks the first identification information is
information indi C3lamended) A recording method according to claim 1,

5

10

15

20

wherein the skipped one or  more sectors comprise a
plurality of sectors forming one or more ECC blocks.

5. (amended) A recording method according'to claim 1,
wherein the file of AV data registered in the file
management information includes one or more continuous
sectors from an end of the AV extent to an ECC block
boundary as a padding extent.

6. (amended) A recording method accoi:ding to claim 1,
further comprising the steb of registering identification
information for identifying a file which includes the AV
data in the file management information.

7. (amended) A recording method according to claim 1,
further comprising the step of registering identification
information for identifying the defective extent and the
AV qxtent in the file management information.

. 8. (amended) An information processing system, compris-

25

30

ing:

a recording apparatus for recording file manage-
ment information and data including AV data on an
information recording disk, ﬁherein the file management
information is for managing continuous sectors as an
extent and for further managing one or more extenfs as a
file by grouping one or more extents; and

a control device for controlling the recording
apparatus,

[T

dj nf or mati on:

or di nary :

rent |7t RoR g Cee!
.F- - DA WIS A
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ing a type of the AV extent; and the sec nd |dent|f|cat|on information is
iinformation indicating a type of the pad e o AnrsecEet AAS BEEN |
met hod "according to clai mé, wherein the f nanageﬁ@pgrﬂe hod‘
i nci udes -t he step of, when a defective se d, eentlnuLngna*_
data recordi ng operatio mﬂghout perforn1ng any seek operatlon 6. A
recordi ng nethod according to claim4, wherein the first defective
managenent net hod |ncludes t he steps-oB, -when a.defective sector is
detect ed, skipping at |east one sector including the defective sector and
recordlng the AV data ithe mecoeding cappacates ¢ohpoisiggthe skipped at

| east

a section for determining whether or not input
data is AV data; | _ _
a section for determining whether or not a
5 defective sector is included ;n'a data recording area
assigned for recording the input data; and
.. a section for, when it is determined the input
data is the AV data and it is determined that the defec-
- tive sector is included in the data recording area,
10 skipping at least the defective sector and recording the
| AV data in one or more continuous sectors following the
skipped one ore more sectors,
the control device comprising:
a section for registering the recorded file of AV
15 data in the file management information, wherein:
the file of AV data registered in the file
management information is a file including  the one or
more continuous sectors where the AV data is recorded as
‘ an AV extent and further including tﬁe skipped one or
20 more sectors as a defective extent.

9. (amended) An information processing system.according

to claim 87 'wherein the defective sector is a sector
. where an address error is detected during a data record-
25 ing opefation.

10. (amended) An information processing system according
to claim 8, wherein the defective sector cdmprises a
sector where an address error is detected during a data

30 recording operation and a sector where a data error is
detected during a data verification operation.

11. (cancelled)

A



one sector.
formation is recorded onto the information recording di sk

10

15

20 .

25

30

7. A recording nmethod according to claim®6. wherein the in-

REPLACED

THIS SHEET HAS BEEN

¥

|
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13. (amended) An information processing system according
to claim 8, wherein the skipped one or more sectors
comprise a plurality of sectors forming one or more ECC
blocks.

14. (amendéd) An information processing system according
to claim 8, wherein the file of AV data registered in the
file management information includes one or more continu-
ous sectors from an end of the AV extent to an ECC block
boundary as a padding extent. '

15. (amended) An information processing system according
to claim 8, wherein the control device further comprises.
a section for registering identification information for
identifying a file which includes the AV data in the file
management information.

16. (amended) An information processing system according
to claim 8, wherein the control device further comprises
a section for registering identification information for
ideﬁtifying-the defective extent and the AV extent in the
file management information. |

17. (amended) An information process1ng system according
to claim 8, wherein:

the control device further comprises a section
for setting a maximum acceptable value for a number of
sectors which can be skipped by the recording apparatus:;
and |

the recording apparatus further"comprises a
section for skipping one or more continuous sectors

A
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an ECC bl ock- by- ECC bl ock basis, e
when t he defective sector

h
S
i ncluding the defective sector is Zﬁj
according to claim4, wherein the sea

sectors,

udi ng a-plurality of
ﬁiﬁj‘l‘f e R EGHERT GAS BEEN

ecordi g nmet RBPLACED

N, e manaderent—metiod

&5
1
gt g

I ncludes the step of when a defective sector is detected, replacing the
defective sector with a repl acenent sector. 9. A recording nethod for
recording information onto an in- form&ion recording disk including a
vol une space on a sec- tor-by-sector basis, the recording method conprising

t he

10

15

20

25

30

including the defective sector within a range not exceed-
ing the maximum acceptable value, and informing the
control device of information indicating locations of the '
one or more skipped sectors.

18. (amended) An information prbcessing system according
to claim 8, wherein: |

the recording apparatus further comprises a
section for informing the control @evice of information
indicating a location of the defective sector éach time
the defective sector is detected during a data recording
operation; and

the control devicé further comprises a section
for setting in the récording apparatus a recording start
location for the AV data based on the information indi-
cating the location of the defective sector informed by
the recording apparatus. '

19. (amended) A reproduction method for reproducing data
from the information recording disk on which the AV data
is recorded using the recording method according to
claim 1, the reproduction method comprising the step of
repfoducingh the AV data from the AV extent without
referring to location information of +the defective
sector. |

20. (amended) A reproduction apparatus for reproducing
data from the_information recording disk on which the AV
data is recorded .using the recording methoduaccording to
claim 1, the reproduction apparatus comprising a section
for reproducing the AV data from the AV extent without
referring to location information of the defective
sector. ' '

-
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e

steps of: determ ni ng whet her a f| le to be recorded SkﬁﬁT'ﬁAfBEEN ’

cont ai ni ng AV dat a: generating @mimka 4 nflo ~
including attribute information indicatli MWE e fille is Bh 8 3‘*\7% le.
in accordance with the determnination r cording the file
managenent information into the vol ume 'spac and when it is:
determined that the file is the AV file, allocating the AV file to at |east
one ECC bl ock each in- cluding a pluraléty of sectors, and recording the AV
file into the allocated at | east one ECC bl ock, characterized in that
t he recordi ng 2t hoparfendéd) A niprfiicymetidre rac;qxsiiofg disk onwkbaicht file
determ ned that arﬁ] énhéxl‘? 'inté&%m%\élon' Cand©B84A! | AT dd | RvTRIAGEERL
i nformation furt I nc

ecorded whereln the file management information is for

managing continuous sectors as an extent and for further
.5 'managing one or more_extents'as a file by grouping one or
more extents, wherein: _
when the input data is AV data while a defective
sector is includeq in a data recording area assigned for
recording the input data, the AV data is recorded in one
10 or more continuous sectors following the skipped sector
including the defective sector, and
a file including the one or more continuous
sectors where the AV data is recorded as an AV extent
while including the skipped sector as a defective extent
15 is registered in the file management information.

22. (amended) An information recording disk according to

claim 21, wherein the defective sector is a sector where

an address error is detected during a data recording
20 operation.

23.s(amended) An information recording disk according to
claim 21, wherein the defective sector comprises a sector
where an address error is detected'during a data record-

25 ing opefation and a sector where a data error is detected
during a data verification operation.

24. (amended) An information recording disk according to
claim 21, wherein the skipped one ore more sectors com-

30 prise a pluraiity of sectors forming one or more ECC
blocks.

25. (amended) An information recording disk according to

R



a first location infornation, a. f nfornatip '
i dentification information and aﬁﬁ%ﬂé@ﬁ gldeglgclega- tion E@ﬁ%ﬁ%&&gés BEEN
al l ocating an unrecorded area in ce prior tbh.recording rf’hn

data into the vol une space; and

10

15

20

25

- 30
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claim 21, whefein the file of AV data registered in the
file management information includes one or more continu-
ous sectors from an end of the AV extent to an ECC block
boundary as a padding extent.

26. (amended) An information recording disk according to
claim 21, wherein identification information for identi-

fying a file which includes the AV data is further

' registered in the file management information.

27. (amended) An information recording disk according to
claim 21, wherein identification information for
identifying the defective extent and the AV extent is
further registered in the file management information.

28. (added) A recording method according to claim 1,
further comprising the steps of:

prior to recording the AV data to the information
recording disk, detecting one or more continuous sectors
in which the AV data can be recorded; and

registering in the file management information an
AV _ﬁrecording file including the detected one or more

continuous-sectors as an unrecorded extent, wherein:

the AV data is recorded in 'one or more of the
continuous sectors assigned for the unrecorded extent of
the AV 'recordin_g file.

29. (added) An information processing system accord:.ng to
claim.8, further comprlsJ.ng°

a section for, prior to recording the AV data to
the information recording disk, detecting ‘one or more
continuous sectors in which the AV data can be recorded;
and

I
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generating the file managenent . At Lol er includi t -

| ocation information and a thi ;ﬂ]p& ol Bl R |J(;n i nf or Mg GrEHEET HA BEEN
wherei'n the first |ocation inform ﬂw EIEH rmation sp cifyiﬂi@\__&%ﬁ[)x B
extent that is an area in which s been rec ; e second

| ocation information is infor- mation specifyingia padding extent that is
an area froman end of the AV extent to a boundary of one of the ECC

bl ocks, the first identification info&heation is information indicat- ing a
type of the AV extent, and the second identification information is

i nformati on i ndi cati ngaaseghionf foheregtstagingt tnt thanfile manggePens t he
third |l ocation,] AN aihS A IR 1 ggg%f i &Y o] dcexhent
that is the al T‘%gé?égg%hge?hcgygé? ar ee{'?{ban t ey?ﬂ%%{?%gﬁfﬁ iaggti on
informati on | soche-or more continuous sectors as an _unrecorded extent,

wherein: .
5 the AV data is recorded in one or more of the
continuous sectors assigned for the unrecorded extent of

the AV recording file.
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oM

proceSS|n i sing a recording apparatus for rec rdlggn'

Q=0
dor recor NovIr99
|nfornat| ornatlon re- Smedlfycarirni (Amgads b
on a sector« sector basis and a control apparatus for controoq ing t %2 §eCDP\1
recordlng(&@p i&des ofwkbeeilmvention  the control apparatus detern nes .
whet her a f|IenE@rhetlhmurahﬂidfngumdﬂﬁﬁmIendomnépmmﬁgLNM(ﬁﬁQPrQﬂRE R

forrratldms|ShdtTd Wﬂ ‘ie?pe of the unrecorded extent. 10 An

generates a, file tion including attribute infornmatiop s
i ndi cati n§™ ﬁhgfﬁgP%%ﬁe é§Q#£§%;/flle in accordance with the L
deterninakbgn resul t' the recording apparatus records the file
managenen

8rM&ti on into the vol ume space; and when it is
detern1neﬂ.thﬁtﬂdﬁbﬂﬁdﬁidﬁ tBeofihigl isk for recording file manage-

ment information and space management information, wherein
the file management information 18 provided for managing
continuous sectors as an extent and for further managing one
or more extents as a file by grouping one or more extents,
and the space management information is provided for manag-
ing an unallocated area in a partition space, and wherein:
when data to be recorded 1s real time data,
3 the file manageﬁ;nt 1nformatioﬁ has identification informa-
’ tion for identifying a file inoluding the real time data:
during recording of the real time data, the
real time data is recorded using an &algorithm other than a
linear replacement algorithm: and
during reproduction of the real time data, re-
placement sectorlinformation registered by the linear re-
placement algorithm is ignored, and the real time data is
ocontinuously read out even 1f a defectlive sector is detected

2. An information recording disk according to c¢claim 1,
wherein:

a free area for recording real time data 1is

allocated as an AV reserved area before recording the real
time data,

the real time data being recorded in the AV re-
served area: ) :

when the AV reserved area includes a defective
the real time data is recorded in one or more con-

tinuous sectors following skipped continuous sectors includ-
'ing the defective sector:; and

gector,

the sgskipped continuous s8ectors are removed
from_the AV reserved area using loocation information of the
continuous sectors which have been gskipped due to the defec-
tive sector, and the one or more sectors where the real time

data is recorded is registered &as an AV extent 1n the file
management information. )

[ REPUAEMENT SHEET
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the control apparatus allocates the AV file to at |east one ECC bl ock each

including a plurality of sectors, and the re- cording apparatus records
the AV file into the allocated at |east .one ECC bl ock, chmggﬁ&@ﬁggggR Lofthe

L i

3. An information recording disk according to claim 2,

wherein the skipped continuous sectors are skipped hy ECC
blocks.

4. An information recording disk according to ‘claim 2,
wherein the defective seqtor is a sector where an address
error is detected during a data recording operation.]

|
5. An information recording d4disk according to 'glaim 2,
wherein the defective sector includes a sector where an ad-
- dress error 1s detected during a data recording operation

and a sector where a data error is detected during & data
verification operation.

6. An information recording digk according to claim 2,
wherein the file management information manages the skipped

continuous gectors including the defective sector as a de-
factive extent.

7. An information recording disk according to olaim 6,
wherein the file management information has identification

information for 1dent1fying the defective extent and the AV
extent.

8. An information recording disk for recording file manage-
ment information and space management information, wherein
the file management information 18 provided for managing
continuous sectors as an éxtentland for further managing one
or more extents as a file by'grouping one or more extents,
and the space management information is provided for manag-
ing an unallocated area in a partition space, and wherein:

~ during recofding of the redl time data, the

real time data is recorded using an algorithm other than a
linear replacement algorithm: and

| REPLACEMENT SHEET
D2 NOV 1999
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when it is determned that the file is the AV file, the control apparatus

generates the file managenent informa- tion furthﬁ&Shndmum
| ocation information, a sec- ond | ocation |nfornat “IL

identification informati on and a second identifica

the control apparatus selects one of the different ypes o” recordlng
commands i n accordance mﬁth the determ - nation result, and outputs the

sel ec1a_ed recordi ?g comma %Hé-%fe r{%%)%ggﬁagg%r at u andf%:g1 Edf&ﬁ'ee in-

recordi ng appar at us reco | e S a

\rlﬁcor_di ntgh&m]phadxtgcmueemmlﬂgnemaha melneaiead cm;:onsrllmgreo{mrmbxs :g\;:re
erein irs o) 0 SREGIL Y a

extent tha hl S aeHn]a é@#nﬁﬁ%ﬁcg%ég g‘atdar% eggnrecorded Qgﬁ e YoTe

e second
| ocati on i mbaenmontingousf sectors from an end of the AV extent to an

BCC block boundary as & padding extent.

9. An information recording d4disk according to c¢laim 8,
wherein the file management information has ldentification

information for 1dentifying the padding extent anq the AV

extent.
Ay

10. A recording method for rbcording file management infor-
mation and space menagement information, wherein the file
management information i1s provided for managing continuous
gsectors as an extent and for further managing ane 6r more
extents as a flle by grouping one or more extents, and the
space management?information is provided for menaging an un-
allocated area in a partition space .- the recording method
comprising the steps of:

determining whether input data is real time
data; |
when 1t i1s determined that the input d'ata is
-D real time data, recording the real time date using an algo-
- rlthm other than a linear replacement algorithm;
reglstering identification information for
identifying a file 1including the real time data in the file

management information for a file including the real time
data; and '

updating the space menagement information so
as to indicate an area where the AV file is recorded as be-
ing allocated. '

11. A recording method according to claim 10, further ocom-
prising the steps of:

THIS SHEET HAS BEEN

REPLACED | r
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nmation specifying a padding extent that is an area froman end of the AV
extent to a boundary of one of ﬂi@h&tﬂ@@tkﬁ@he first identification

information is informati on indic : of the AV extent, and the
second identification informatio _

n indicating a type of the
paddi ng extent. 11. An information processing system conprising a

recordi ng apparatus for recording information onto an information re-
cording disk including a volunme space on a sector-by-sector, basis i“%i%e

control apparatus for cofld@atRY fe $%28r 8FRG RRACAIRR  ERf

the controlgedfad@t un QI crdseLoethariar vefore recbediagortdas réain tAvie

file contagﬂin AV data, and generates a file managenent information
i ncl udi ng but e information

, determining whether the AV reserved area in-
cludes a defective séctor}
when it is determined that the input' data is
the real time data and it is determined that the AV reserved
area includes a defective sector, skipping at least|the de-
fective sector and rpdording the reai time data iq ons or
more continuous sectors following the skipped sector:

- registering an extent where the real time data
ig8 recorded in the file management information, wherein the
skipped continuocus sectors are removed from the AV reserved
area using location information of the continuous sectors
which have been skipped due to the defective seqtof; and a
continuous area where the real time data 1s recorded is reg-
istered as an AV extent in the file management information.

12. A recording method according to claim 11, wherein the
skipped continuous sectors are skipped by ECC blocks.

13. A recording method according to claim 11, wherein the
defective sector 1s a sector where an address error is de-
tected during a data recording operation.

14. A recording method according to oclaim 11, wherein the
defective sector includes a sector where an address error is
detected during a data recording operation and a sector

where a data error is detected during a data verification
operation.

15. A recording method according to claim 11, further com-
prising the step of registering the skipped continuous sec-

tors including the defective sector as a defective extent in
the file management information.
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I
i.ndi cati ng whet her the flle is the AV file in accordance with the

det er m nat |'mmSh@S the recordi ng apparatus records the file
nmanagenent i “m It) t he vol une space: and ' when it is

det er m ned t the AV file, the control apparatus allocates
t he AVflleto at | east one - -8-

16. An information recording d4isk according to oclaim 15,
further comprising the step of registering 1dentification
informetion for identifying the defective extent and the AV
extent in the file management information.

17. An information recording disk according to dlaim 11,
further comprising the step of registering an AV recording'
file including the AV reserved area as an unrecorded extent

in the file munagement information. |

E/_'_-_;w 18. A recording method for recording file management infor-

mation and space mandgement information, wherein the €file
management information is provided for managing ocontinuous
gsectors as an extent and for further managing one or more
extents as a file by grouping one or more extents, and the
gspace management information is provided for managing an un-
allocated area :Lh a partition space, the recording method
_comprising the steps of:

determining whether input data is real time
data: _ o :

when it is determined that the input data is
real time data, recording the real time data using an d.lgo-
rithm other than a linear replacement algorithm;

registering one or more gectore where the real
time data is recorded 'a.'s an AV extent in the file mané'gement
information:

registering one or more continuous sectors
from an end of the AV extent to an ECC block boundary as a
padding extent in the file management information:

updating the space management information so

as to indicate an area where the AV file 1s recorded as be-
ing allocated. '

19. An information recording disk according to 'c.:'laim 18,
further ocomprising the step of registering identification

THIS o S B
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ECC bl ock each including a plurality of sectors, and the re- cordln

apparatus records the AV file into the allocated at |east T
characterized in that when it is determ ned that the
file, the control apparatus generates the file nmanagenent i

further

including a first location information, a sec- ond Iocatlon

information, a first identification infornation and a second identification

|nforrrat|o Ng [ g&gﬁ ) R§d ¢ e hie e
recordi ng apparrgi us\Mr}gco&rJ% 3[5% #ﬁg he VO dun%kgfgajge ﬁlse h%n A
first defe@ﬁﬁﬂ@ﬁnﬁﬂxﬁhﬁﬁﬁih%tMGEaSGWGnt 1nqum@¢19nrs determned that the
file is not the AV file, the recordi ng apparatus records data other than

the AV

20. An information processing system, comprising a recording
apparatus for recording file management information, space
management information and real time data on an ilnformation
recording disk, and a control device for controlling the re-
cording apparatus, wherein the file management infprmation
1s provided for managing continuous sectors as an extent and
for further managing one or more extents as a file by group-
ing one or more extents, and the space management 1nforma-
tion is provided'for managing an unallocated area in a par-
titlon space, and wherein:

the recording apparatus comprises:

a sectlion for determining whethéf input
data is real time data; end |
a section for, when it 1is determlned the
input data is the AV data, recording the real time data us-
1ng an algorithm cother than a linear replacement algorithm:
the control device comprises:

) a sectlion for registering identification
information for i1dentifying an AV file including the real
time data in the file management information: and

a section for updating the space manage-
ment information so as to indicate an area where the AV file
is recorded as being allocated:

during reproduction of the real time data, re-
pPlacement sector i1nformation registered by the linear re-
placement algorithm is ignored, and identification informa-
tion for an AV file is recorded so that the real time data

can be continucusly read out even if a defective sector is
detected.

21. An information processing system according to claim 20,
wherein:

the recording apparatus comprises:

PART OF THIS SHEET HAS BEEN

PART OF T 'REPLACEMENT SHEET
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data into the volune space based on a second defective nman-- agenment nethod
which is different fromthe.first defect iﬁgsﬁ&nﬁgmme REdhod,
wherein the first location information is [ cifying an AV
extent that is an area in which the AV dat Iaﬂlmkmuﬂm

| ocation information is infor- mation spec g extent that is-

rded, the second
an area froman end of the AV extent to a boundary of one of the ECC
bl ocks, the first identificatiog | et i i ééﬁﬁ&ﬂfﬁ'oghggggga%hglxyei
type of the AV extent, and the ge%%% 1¥gént) f%%tlon I'n %rnation IS
i nf or mat i omeisedived agea 1ppdudkst be defetigre @edtor; apd An jnformation
processing system according to @l 3e@thbn WKF Sivndheiti 15t gdeeetitned the
managenent net hod incl udes the . X
input data is the AV data and it is determined that the AV
reserved area includes a defective sector, skipping at least
the defective sector and recording the real time data in one
or more continuous sectors following the skipped sector:

the control device comprises: |

a section for allocating a free ?rea for
recording real time data as an AV reserved area before re-
“ cording the real time data; and |

a section for registering an extent
where the real time data 1s recorded in the file management
information, wherein a Continuous area where the regl tine
data is recorded is registered an AV extent in the file man-
agement information; and

wherein the control device obtains, from the
recording apparatus, location information of the continuous
sectors which have been skipped by the recording apparatus
due to the defective sector, removes the skipped continuous
gectors from the AV reserved area, and registers the con-
tinuous sectors where the real time data is recorded as an
_.) AV extent in the file managemeht information.

22. An information processing system according to claim 21,

wherein the skipped continuous sectors are skipped by ECC
blocks. ' |

23. An information procesasing system according to claim 21,
wherein the defective sector is a sector where an address
error is detected during a data recording operation.

24. An informgtion procéssing system according to claim 21,
wherein the defective sector inciudes a sector where an ad-
dress error i1is detected during a data recording operation

{REPLACEMENT SHEET
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step of , when a defective sector is detected, continuing a data recording
operation without performng any sedﬂ:ns@h&faasﬂeémeﬁ ed13. An information

processi ng system according to claim e first defective
managenent net hod includes the steps ective sector is
det ect ed, skipping at .

and a sector where a data error is detected during a data
verification operation. |

25. An information procescing aystem according to claim 21,
wherein:
the control device further compriseé g section
for setting a maximum acceptable value for a number of sec-
tors which can be skipped_by the recording apparatus; and
the recording apparatus <further compFisea a
gection for skipping one or more continuous sectors includ-
, : ing the defective sector within a range not exceeding the
' maxrmum acceptable value. and informing the control device
of information 1ndicating locations of the skipped sectors.

26. An information processing system according teo claim 21.
wherein: '
the. recording - apparatus further comprises a
gection for informing the control device of information in-
dicating a location'of'fhe defective sector each time the
defective sector is detected during a data recording opera-
tion: and _
the control device further comprises a section
o for setting in the recording apparatus a recording start lo-
“Ej cation for the real time data based on the information indi-

cating the location of the defective sector informed f£rom
the recording apparatus.

27. An information processing system according to claim 21,
further comprising a seotion for registering the skipped
‘continuous sectors including the defective sector as a de-
fective extent in the file management information.

28. An information processing system according to oclaim 25,
further comprising a section for reglstering identification

information for identifying the defective extent and'the AV
extent in the file management information.

REPLACEMENT SHEEW

e 8 02 NOV 1999
AR AR ) O |




| east one_sester—inctuding the defective sector and recor d- ing the AV data
into at |east. o asﬁ&ﬁk_lmﬁ@llomﬁng t he skipped at | east one sector. 14.
An i nf ornﬁmm&l 1 system according to claim13, wherein the

i nformati on| nto the information re- cording disk on an ECC
bl ock- by-E . each ECC block including a plurality of sectors,

when the defective sector-is detected, at |east one ECC bl ock including the
de- fective sector is skipped. '

29. An information processing system according to claim 21,
wherein the control devlice further comprises a section for
registering an AV recording file including the AV reserved

area as an unrecorded extent in the file management informa-
tion. ' ' '

30. An information processing system, comprising a recording
apparatus for recdrding filg management 1nformatioq; space
management information and real time data on an information
recording disk, and a control device for controlling:the re-
cording apparatus, wherein the file management information
is provided for managing continuous sectors as an extent and
for further managing one or more extentas as a file by group-
ing one or more extents, and the space management ihforma-

tion is provided for managing an unallocated area in a par-
tition space, and wherein:

the recording apparatus comprisea:
a section for determining whether input
data is real time data: and _ _
| a section for, when it is determined the
input data is the AV data, recording the real time data us-
ing an algorithm other than a linear replacement algo:ithm:
the control device comprises:

. a sectlion for reglstering continuous
sectors where the real time data is recorded as an AV extent
in the file management information:

a sectlion for registering one or more
continuous sectors from an end of the AV extent to an ECC
block bhoundary as a padding extent in the file management
information: and '

a section for updating the space manage-
ment information so ag to indicate an area where the AV file
is recorded as being allocated; and

the AV fille 1is allocated by-ECC blocks.
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15. An information processing systemaccording to claim11l, wherein the
second defective managenent nethod includes the step of vitesshéet HafBeatkdplaced.

sector is detected, replacing the defective sector with a '
sector. 16. An information processing system conprising [
apparatus for recording information onto an information re-

including a volume space on a sector-by-sector basis and a control

e T T T S ALY

cont ai ni ng whérein, thed gemtral edexiide efwahhgermesmpnifaamedi sectiqndfay

Ztigig;;g;fgéiagékfﬂd'Eﬁéﬁgiﬁﬂc&@fBHeﬁﬂfﬁ&ﬁﬁ%ﬁohsﬂHFEfﬁéﬁkhﬁy@%g the
padding extent and the AV extent in the flle management in-
formation.

-

32. A reproduction method for reproducing real time data
from an information recording disk according to claim 1, the
reproduction method comprising the steps of:

determining whether a file is a file wﬁere re-

p al time data is recorded, using identification information

| registered in the file management information for identify-
ing an AV file including the real time data; '

when it is determined that the file is a file

where real time data 1s recorded, reading out location in-

formation of an AV extent from the file mapagement'informa-
tion;: and |

ignoring replacement sectbr information regis-
tered by the linear replacement algorithm, and continuously

reading out real time data even if a defective sector is de-
tected.

oy 33. A reproduction apparatus for reproducing real time data
::} from an information recording disk according to claim 1, the
reprdduction apparatus comprising:

an AV file identification process section for
identifying the AV file using 1identification information
registered in the file management information for identify-
ing an AV file including the real time data:

a read out location indicatiqn process sectlion
for, when reading out the AV file, instructing a read out
operation of the reel time data from an AV extent of the AV
file: and
' a reproduction drive section for, according to
the instruction for réading out the real time data, ignoring
replacement sector informetion registered by the linear re-

. B REPLACEMENT SHEET
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wi‘th the determ nation result; the recordi ng apparatus records the
file managenent information |nt0 thahmshmumhs Gemmamd when it is
deternmined that the file is the AV f| apparatus allocates
the AV file to at |east one ECC bYock g a plurality of
sectors, and the re- cording apparatu e AV file into the

all ocated at | east one ECC bl ock, characterlzed I n that when it is

Cheeil oo plifendie | hGokd el Bhd ' dntiRSobalY Hedmify it $BRY A fife

data even if a defective sector is detected.
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-10- - ing a first location information, q O%g%ﬂ- O
| ocat i on | ﬂmmwmu "H” Im i denti tikation information and a ie@o&EQ o
i denti ficat=onci nt ormatsi om, and t he control apparatus aIIoF§§ n

unrecorded area in the vol une spa#c E[I or, ?Ol’dl ng the AV c} \entg WP\{
vol ume space, and generates tiR&cHHica 56335%5 i nformation further

including a third location information and a third identification
informati k) Title afhEhe{IAveMdORi rst | ocation information is information

Informatlon recording medium and information recordin and reproduction

apparatus | - REPLAGEMENT SHEET
(2) Claims 29 DEC 2000

1. An information recording disk comprising a volunme ae

el e i

on which at least a file and a file management information

for manading the file are recorded on a sector-by-gsector ba-
gls,

the file management 1information includes attribute

information indicating whether a file recorded in the volume

space is an AV file containing AV data, and

the AV file 1 allocated to at least one ECC block
each including a plurality of sectors,
characterized in that '

when the attribute information 1indicates that the

file recorded in the volume space is the AV file, the file
management information further includes:

a first location information specifying an AV extent
that is an area in which the AV data is recorded:

a sgsecond location information specifying a padding

extent that 1s an area from an end of the AV extent to a
boundary of one of the ECC blocks:

a first identification information indicating a tvype
of the AV extent: and

a second identification information indicating a type
of the paddinq extent.

2. A recording method for recording information onte an in-

formation recording disk including a volume gpace on a sec-

tor-by-sector basis, the recording method ocomprising the
steps of:

determining whether a file to be recorded 1s an AV
file containing AV data: '

generating a file management infofmation 1ncluding
attribute information indicating whether the file is the AV
:flle .in accordance with the determination: result

racording the file management information into the
volume space:; and




spécifying an AV extent that is an area in which the AV data haBEEAAGHWENT SHEE
- recorded, the second location information is infor- mation spe¢ifying a

padding extent that is an area froman end of the AV extent to|albqugdBEE 2§D
of one of the ECC bl ocks, the first idqujfication information{i$
information indicat- ing a type of the AV extent, and the secohd
identification information is information indicating a type of{the paddi ng
extent, and wherein the third location information is information -
speci fyi ng an unr e¥betdedtexdenfetamminedt idadl | et Edlends Wy dbY fide.

and the thi'Lq jigdent) Cﬁ&éoﬂv' rffﬁréméaoat' slaa“stfeﬁgﬁbk:en diylicalily aqlype

intao the allocated at least one Ecc block

characterized in that

the recording method further comprising the steps of:
when it is determined that the file is the AV file,

generating the file management information further including
a first loocation information, a second location information,

a firsgt identification information and a second identifica-
tion information,

wherein the firsgt location information is information
specifying an AV extent that is an area in which the AV data
‘has been recorded, the second location information is infor-
mation specifving a padding extent that 1s an area from an
end of the AV extent to a boundary of one of the ECC blocks,
the first identification information is information indicat-
ing a tvpe of the AV extent, and the second identification
information is information indicating a type of the padding
extent.

3. An_information processing system comprising a recording

apparatus for recording information onto an information re-

cording disk including a volume space on a sector-by-sector
basis and a control apparatus for controlling the recording
apparatus, wherein:

the control apparatus determines whether a file to be.

recorded i1s an AV file containing AV data, and generates a
file management information including attribute information
indicating whether the file is the AV file in accordance
with the determination result;

' the recording apparatus records the file manadgement
information into the volume space; and .

when it 1s determined that the file is the AV file,

the control apparatus allocates the AV file to at'least one
ECC block each including a plurality of gectors, and the re-

= ¢ L M s *x . -



cordiné di sk including a volune space on a sector-by-sector bas's' .
reproducti on apparatus for an information recordi ng disk inc|u15:59§33WENInSHEE1
space on which at least a file and a file managenent informatipn

for
managi ng the file are re- corded; and a gantrol apparatus for poht 2d9 | BEG 2068
the record- ing apparatus and the reproduction apparatus, wherkih
"the control apparatus det er m nes whet her a.flle to be recprded Is an AV

file containj ééﬁ??;ﬁi};”‘“"’

i ncl uding at F H ,
in accordanckgﬂmlregimﬂgﬁikﬂdﬂﬂﬁat|on result

characterized in that

when it ls determined that the file is the AV
. the control apparatus generates the file management informa-
tion further including a first location information, a sec-
ond location information, a first identification information
and a second identification information,
wherein the first location information is information
specifying an AV extent that is an area in which the AV data
has been recorded, the second location information is infor-
mation specifying a padding extent that ig an area from -an
end of the AV extent to a boundary of one of the ECC blocks,
the firgt identification information is information indicat-
ing a type', of the AV extent, and the second identification

information is information indicating a type of the padding
extent.

4. A recording method for recording information onto an in-

formation recording disk including a volume space on a sgec-
tor-by-sector basgis, the recording method comprising the
steps of:

determining whether a file to be recorded is an AV
file containing AV data:

generating a file management information including
attribute information indicating whethexr the file is the AV
file in accordance with the determination result;

recording the file management information into the
volume space; and

when i1t is determined that the file 1s the AV file,
allocating the AV file to at least one ECC block each in-
cluding a plurality of sectors, and recording the AV file
into the allocated at least one ECC block,
characterized in that

the recording method further comprising the steps of:

* c L ] S *



the recording apparatus records the file managenent informati on
vol unme space; and when it is determned that the file is
the control apparatus allocates the AV file to at | east one E
including a plurality of sectors, and-tje re- cordi ng apparat us

C Bl oc

fecd
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AV file into the allocated at | east one ECC bl ock,

when it is determined that the file is the AV file,
‘generating the file management information further including

a first location information, a second location information,

a first identification information and a second identifica-
tion informations:

when it 1s determined that the file is the AV file,
recording the AV data into the volume space based on a first
defeoctive management method; and

when it is determined that the file 1s not the AV
file, recording data other than the AV data into the wvolume
space based on a second defective management method which is
different from the first defective management method,

wherein the first location information is information
gpecifying an AV extent that is an area in which the AV data

has been recorded, the second location information is infor-
mation specifyving a padding extent that is an area from an

end of the AV extent to a boundary of one of the ECC blocks,
the first identification information is information indicat-
ing a type of the AV extent, and the second identification
information is information indicating a type of the padding
extent.

5. A _recording method according to claim 4, wherein the
first defective management method includes the step of, when
a defective sector is detected, continuing a data recording
operation without performing any seek operation.

6. A recording method according to claim 4, wherein the

first defective manadgement method includes the steps of,
when a defective sector ls detected, skipping at least one

sector including the defective sector and recording the AV

data into at least one sector following the skipped at least
one sector.

7. A recording method according to claim 6, wherein the in-

formation is recorded onto the informa n

TR



characterized in that when it is deternmined that the f iIéREPLﬂﬁEMENTSFE
'a_ ——

file, the control apparatus generates the file nmanagenent i nforr
further
dinformation, a first identification infgroation and a second idgnt

tron

including a first location information, a sec- ond | ocatji gn ¢
i 14 8afIF 52008

I nformati on, the control apparatus determ nes whether thg fide.re:
corded in the volune space is the AV file in accordance with the¢ attribute
information of the file nanagenent information recorded in the votrume

space,

control appasAiHs1ifptsHCEactBes! CRheHUchOBe2RRAN Y Sddtdreat (M Lt a

when it

is

——

an \e@ plork-Bat-&CH pedkhhagir. feaehi ECEnblagkf dneluding a

ve Begkor is

Il

fromthe vol Une space based on a T1rst derective, manag etma U, et hod, and
- efeq]

athe;

apparat us i nskipwéds.t he reproduction appa-

B. A reocording method according to claim 4, wherein the sec-

ond defective management method includes the step of, when a

defective sector 1s detected., replacing the defective sector
with a replacement sector.

9. A recording method for recording information onto an in-

formation recording disk including a volume space on a sec-

tor-by-sector basis, the recording method comprising the

steps of:
determining whether a file to be ‘recorded is an AV

file containing AV data:

generating a fille management informatlon including
attribute information indicating whether the file i1s
file in accordance with the determination result:

recording the file management information into the
volume space: and

when it is determined that - the file is the AV flle,
allocating the AV file to at least one ECC block each 1in-
cluding & plurality of sectors, and recording the AV file
into the allocated at least one ECC block,
characterized in that ‘

the recording method further comprising the steps of:

when it is determined that the file is the AV file,
generating the file management information further including

a first location information, & second location information,
a first identification information and a second identifica-
tion information;

aljocating an unrecorded area in the volume space

prior to recording the AV data intc the volume space; and

x € L M S




ratus to read the data other than the AV data fromthe vol une BéBUM;EMENE SHEET
on a second defective nmanagenent nethod which is different bm t he

. . r
first defective managenent nethod, wherein the first {ogatd@n)EC 25}{}9
information is information specifying an AV extent that is anjafea In which
the AV data has been recorded, the second |ocation informatioh rrfor=

mati on specifying a padding extent that is an area froman enfl of the AV
extent to a boundary of one of the ECC blocks, the first identification
information is injenepatibngi ntheatfiltmqmmaggme@ft t hnfaymation  faribere

second ideqt @hﬁi 503 Rl UERY QL iich 'ﬂif’éﬁﬁéﬁf&'&%‘:@ttﬂﬂra LBRteEithe

paddi ng ex
cation jinformation,

wherein the first location information is information
specifyihg an AV extent that is an area in which the AV data

' hag _been recorded, the second location information is infor-
mation specifying & padding extent that i1s an area from an
end of the AV extent to a boundary of one of the ECC blocks,
the first identification information is information indicat-
ing a type of the AV extent, and the second identification

information is information indicating a type of the padding
extent, and '

wherein the third location information is information

gpecifving an unrecorded extent that is the allocated unre-
corded area, and the third identification'information is in-
formation indicating a type of the unrecorded extent.

10. An information processing system comprising a recording

apparatug for recording information onto an information re-
cording disk including a volume space on a sgector-by-sector

basis and a control apparatus for controlling the recording
tus, where
the control apparatus determines whether g file to he
recorded iz an AV file containing AV data. and generates—.a
file management information including attribute information
indicating whether the file is the AV file in accordance
with the determination result:

the recording apparatus records the file management

information into the volume space: and
when it is determined that the file is the AV file,
the control apparatus allocates the AV file to at least one

ECC block each including a plurality of sectors, and the re-
cording apparatus records the AV file into the allocated at
least one ECC block, |

characterized in that
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' 18. An information processing systemaccording to c RE N SHEEj
wherein the first defective managenent nethod includes the ste .
defective sector is detected, reading the AV data fromat |easf pne s r
3§ TEC 00

including the defective sector. -7 -

when it 1s determined that the file is the AV file,

"the control apparatus generates the flle management informa-

tion further including a first location information, a sec-

ond location information, a first identification information

and a second idepntification lnformation,

the ocontrol apparatus selects one of the gifferent

types of recoxrding commands in accordance with the determi-

nation result, and ocutputs the selected recording command to
the recording apparatus, and |

the recording apparatus records the file into the
volume space bagsed on a recording method corresponding to
the selected recording command,

wherein the first location information is information

specifying an AV extent that 1s an area in which the AV data

has been recorded, the second location information is infor-

mation specifying & padding extent that is an area from an
end of the AV extent to a boundary of one of the ECC blocks,
the first identification information is information indicat-
ing a type of the AV extent, and the second identification
information is information indicating a type of the padding
extent.

11. An information processing system comprising & recording
apparatus for recording information onto an information re-
cording disk Including a volume space on a sector-by-sector

basis and a control apparatus for controlling the recording

apparatug, wherein: )

the control apparatus determines whether a file to be
recorded is an AV file contalining AV data, and generates a
file management information including attribute information

indicating whether the '

' wlth the determination result:

the recording apparatus records the file management

o into the volume gpace: and '
when it is determined that the file is the AV file,
the control apparatus allocates the AV file to at least one

. * ¢ L M s =%




19. An information processing systemaccording to claim17, whe
second defective managenent nethod includes the step of, when a
sector is replaced with a replace- nment sector, reading the dat
the AV data fromat |ease one sector inhgluding the replacenent

20. An information processing systemaccording to claim17, whef

EEHLAG&MENT SHE!

ETectTve

p Pt [t
pegt Or .

er+

the control apparatus selects one of the different types of reproduction

conmands in accordance with the deter- mnation result, and ou

sel ect ed r Eg€oleckoeachimingiding a tplukgl by cot oPeabphs at B4

guts The

reDrOdUCtFQarﬁHﬂ@”ﬂﬁﬁ%f&¥HéK¥EE§k&$etﬁé|ﬁvr@ile into the allocated at

least one ECC block,
characterized in that

when it is determined that the file is the AV file,

the control apparatus: generates the file management informa-

tion further including a first location information, a sec-
ond location information, a first identification information
and a second identification information,

when it is determined that the file is the AV file,
the recording apparatus records the AV data into the volume
space based on a first defective management method; and

when it is determined that the file is not the AV
file, the recordindg apparatus records data other than the AV
data into the volume space based on a second defective man-

agement method which is different from the first defectlve
management method,

wherein the first location information is information
specifying an AV extent that 1s an area in which the AV data

has been recorded, the second location informatlion i1s infor-

mation spec¢ifying a padding extent that is an area from an
end of the AV extent to a boundary of one of the ECC blocks,
the first identification information is information indicat-
ing a type of the AV extent, and the second identification

information is information indicating a type of the padding
extent.

12. An information processing system according to olaim 13.
Yperein the first defective management method includes the

step of, when a defective sector 1s detected, continuing a

data recording operation without performing any seek opera-
tion.

———

13. An information processing system according to aclaim 11,
wherein the first defective management method includes the

steps of, when a defective sector 1s detected, skipping at
-

A
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least one sector including the defectlve sector and record-

'ing the AV data into at least one sector following' the
skipped at least one sector.

.~ 14. An information processing system according to claim 15,
wherein the information is recorded onto the information re-
cording digk on an ECC block-bhy-ECC block basis, each ECC
block including a plurality of sectors, wheﬁ the defective
sector is detected, at least one ECC block including the de-
feotive sector i1s sklpped. |

15. An information proqeéslng system according to claim 11,
wherein the second defective management method includes the
etep of, when a defective sector is detected, replacing the

defective gsector with a replacement sector.

~

16. An information processing system comprising a recording

apparatus for recording information onto an information re-
cording disk including a volume space on a sector-by-sector
basis and a control apparatus for controlling the regg;g;ﬁg
apparatus, wherein:

the cantrol agparétus determines whether a file to be
recorded is an AV file containing AV data, and dgenerates a
file management information includ

indicating whether the file is the AV file in accordance
wilth the determination result:

the recording apparatus records the file management
information into the volume space; and

when it is determined that the file is the AV file.
the control apparatus allocates the AV fille to at leagt one
ECC Dblock each including a plurallty of sectors, and the re-
cording apparatus records the AV file into the allocated at
least one ECC block, |
characterized in that

when it is determined that the f£ile is the AV file,
the control apparatus generates the file management informa-

£ ¢ L M s x |
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Eion further including a first location information, a sec-
‘ond loocation informatieon, a first identification infopyation
and a second identification information, and R

the control apparatus allocates an unrecorded area in
the wvolume space prilor to recording the AV data into the
volume space, and generates the file management information
further including a third location information and a third
identification information,

wherein the first location information is information
qpecifying an AV extent that is an area in which the AV data
has been recorded, the second location information is infor-
mation specifying a padding extent that is an area from an
end of the AV extent to a boundary of one of the ECC blocks.
the first identification information is information indicat-
ing & type of the AV extent, and the second ldentification

gnformation is information indicating a type of the padding
extent, and

wherein the third location information is information
specifying an unrecorded extent that is the allocated unre-
corded area, and the third identification information is in-_
formation indicating a type of the unrecorded extent.

17. An information processging system comprisindg a recording
apparatus for recording information onto an information re-
cording disk including a volume space on a sector-by-sector
basis; a reproduction apparatus for an_information recording
disk including a volume space on which at least a file and a_
file management information for managling the file are re-
corded: and a control apparatus for controlling the record-
}ng apparatus and the reproduction apparatus, wherein: ,

the control apparatus determines whether a file to be
recorded 1s an AV flle containing AV data, and generates a
file management information including attribute information
indicating whether the file is the AV file in accordance
with the determination result;

* c L L S *
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the recording apparatus records the flle management

'information into the volume space; and

_ When it is determined that the file is the AV file,
the control apparatus allocates the AV file to at least qﬁé
ECC block each including a plurality of sectors, and the re-
cording apparatus records the AV file into the allocated at
least one ECC block,

qharacterized in that

when it is determined that the file is the AV file,
the control apparatus generates the file management informa-
tion further including a first location information, a sec-
ond location information, a first identification information
and a second identification information,

the control apparatus determines whether the file re-
corded in the volume space is the AV file: in accordance with

the attribute information of the file management information

recorded in the volume space,

when 1t is determined that the file i1s the AV file,
the coﬂtrol apparatus instructs the reproduct;qqmggparatus
to read the AV data from tne”;;luﬁémépdoe_based on a first
defective management method, and

when it is determined that the file is not the AV
file, the control apparatus instructs the reproduction appa-
ratus to read the data other than the AV data from the
volume space based on a second defectlve management method
which 1s -different from the first defective management
method, .

wherein the first location information is information .
specifying an AV extent that is an area in which the AV data
has bsen recorded, the second location information-is infor-

mation speclfying & padding extent that is an aééé“from an

'~ end of the AV extent to a boundary of cne of the ECC bhlocks.,
the first identification information is information indicat-
ing 2 type of the AV extent, and the second ildentification
linformation is information indicating a type of the padding

extent.
A ——————————
o * € L M SI!I




REPLACEMENT SHEET
Co-12- 29 DEC 2080

'18. An information proceséing system qgggg@%gq_to claim 17,
gherein the first defective management method includes the
step of, when a defective sector is detected, reading the AV
data from at least one sector including the defeotilve sector.

19. AnlinformationggrocessiggAggstem according to olaim 17,
wherein the second defective management method includes the
g%tep of . when @ defective seotor is replaced with a replace-
" ment sector, reading the data other than the AV data from at

lease one sector including the replacement sector.

20. An information processing system according to claim 17,
whereint:

tpe.control apparatus selects one of the ‘different

types of reproduction commands in accordance with the detexr-

mination result, and outputs the selected repro tio =
mand to the reproduction apparatus,

?he reproduction apparatus reproduces the file re-
corded in the volume space based on a reproduction method
correasponding to the selected rggroduction command.

A N O A
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(57) Abstract

A method of recording an AV file which uses an information recording disc

(o)

. " . . a
which has a plurality of sectors on/from which data are recorded/reproduced includes a — Tl

step in which it is judged whether inputted data are AV data or not, a step in which
defective sectors existing in allocated data recording areas are detected, a step in which,
when it is judged that the inputted data are AV data and the defective sectors are
detected in the data recording areas, defect extents including defective sectors are
allocated, a step in which AV data are recorded on successive sectors while the defect
extents are skipped, and a step in which a region where sectors on which AV data only
are recorded are successively existing is allocated as one AV extent.
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