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APPARATUS AND METHOD FOR RECORDl1:>7G, APPARATUS AND METHOD l?OR 

REPRODUCTION, APPARATUS AND METHOD FOR RECORDING{REPRODUCING, 

AND DISTRIBUTION MEDXUM 

'technical Field 

This invention relates to da~a recording and/or 

reproducing apparatus and data storage n:.ediums, and more 

particularly, tc manipulating the recording/reproducing/storage 

of d~ta to account for defects in a storage medium. 

Background of the InyJ;intio~ 

'1'he d9.ta recorded in or reproduced from a hard disk 

drive (refer.rad to as an RDD hereinafter) is managed by the file 

ffiynrtgament function of a built-in operating system (referred to 

an an OS herein<lfter) of a host computer. For example, an HDD 

itself is not involved in specification of data recording ar<?.a or 

f.rea area· in the disk, but the data is recorded in an area which 

iD f:yccified by th0 host computer. Further, when data is 

reproduced, the data is read out from an area specified by the 

host. computer. 

In operation of the "MS-DOS" or 11 UNIX 11 {both are brand 

nn.mcsf opentting systems 1 the recording area is divided into 

f:i:xed size datu blocks (512 bytes or 102~ bytes) when a disk is 

initialized (or 11 formatted 11
), and data is recorded in units of 

the de1.t:a blocko. This method is called fixed size division. 

ln fixed size division, the number which is specif :Le to 

a sector (referred to as sector ID herainafter)· is written at the 
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head of each secto:r: when the disk is initialized. A sector ID 

indicntes a physical position on the disk. For example, a sector 

ID consists of an 8 bit sector number, a 16 bit track number, a 9 

bit. plane IlUmb~r, and a 16 bit error checking code (referred to 

cW C.RC (Cyclic Redundancy Check code hereinafter) . 

The host computer manages the sector ID by use of a 

seri(H:4 of logical. block numbers {referred to as LBA (Logical 

Dlock Jl.ddress) hereinafter). The physical position on the disk 

at. which data is to be l.·ecorded is specified by the host computer 

as I.iBAs. 

Fig. 15 shows an exemplary structure of a conventional 

HOD :?ystem. In this exemplary structure, 11 MS-OOS" is used a~ an 

OS. 

In the system of Fig. 15, a microprocessor unit 

(ref0rxed to ns MPU hereinafter) 11 controls the functions of HDD 

1. A servo ci.rcuit 12 generates a driving signal for controlling 

a voice coil motor 13 (referred to as VCM hereinafter}, and the 

VCM accordingly.directs a magnetic head (not shown in the 

drc:twing} to a prescribed track position on a disk 18. A buffer 

16 uccumulat.es data supplied from the outside to HDD 1 and data 

to be supplied to the outside from HDD 1. A R/W (read/write) 

ch.:mnel proccsoing unit 17 ganerat.es a signal to be recorded on 

the disk 18 and a signal read out from the disk 18. A hard disk 

<:ontroller (l:efcrred to an HDC hereinafter) 15 controls the 

wr:i.ting/reading of data in/from buffer 16 and transfers data 
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between the buffer and RW channel processing unit 17 based on 

control by the MPU 11. An MPU bus 14 couples MPU 11, ::Jervo 

circuit l2, HDC 15, and R/W channel processing unit 17. 

hn error correcting code (referred to as ECC 

hereinnf.ter) is added to the data to be recorded in the disk J.8. 

When the ECC indicates that <in error is present in reproduced 

dats., the MPU 11 agai.n·tries to roproduc:e the data from disk 18. 

This operation is called retry processing. In a typical HDD, 

retry processing is repeated severul times as an internal 

prOCGBS, 

The MPU 11 regards a sector from which recorded data 

can not be read out as a dofcctive sector when the data can not 

be read out in spite of retry processing. The MPU·. 11 notes 11 that 

the sector is defective so that the next time data is recorded on 

the disk, the· defective sector is not used, but rath~r, a 

r.eplncement sector located on a normally unused portion of the 

disk is subsl:ituted for the. defective sector. This processing is 

culled replacing sector processing. 

The HDD 1 is connocted to a host computer 2 by way of 

a bua such as a SCSI {Small Computer System Interface} bus or an 

!DE (Integrated Drive Electronics) bus. 

11 MS-DOS 11 is used as an OS 2.1 in the host computer 2, 

and a device driver 22 is a program for accessing the disk 18 as 

a block d~vico. A logical format program 23 is a program for 

wl.·iL:ing the initialization information (for example, sector ID 
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and file managing table) required whcm the disk 18 is 

initialized. A BIOS (Basic Input output System) is connected to 

the device driver 22 an<l the logical format program 23, and is a 

program for s~rving I/o (Input/Output) between host computer 2 

and HDD 1. 

When. image and audio data (referred to as AV data 

hereinafter) of a high data rate is recorded in the above­

roGntionod HOD 1 in logical block units, then a continuous stream 

of data ls broken up and recorded on the disk in the form of 

small .fragments. Such a otat~ is called fragmentation. hs a 

result of fragmentation, when the data is to be read out from the 

di.ok frequent bend seek operations and attendant disk rotation 

wuiting period~ occur, thereby adversely affecting the continuity 

of t:he ~eproduced data. 

To avoid this problem, the data is recorded not in 

logical.block units but in cluster units, each cluster consists 

of a multiple of logical blocks (for example, a unit of 1024 

fleet.ors) . The size of a cluster is determined so that data 

continuity is rnnintaincd even though fragmentation may occur in 

cluster \lnits. 

The cluster is of the same fixed size regardless of 

data. type to allow for easy control (including data writing) . 

For widely different AV data ~ates, the data is recorded 

uccording to a cluster size that is based on the maximum data 

rate. 'l'hus, the AV datu having a rate lower than the maximum 
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rnte is nevertheless recorded in a cluster size determined on the 

basis of the maximum rate. 

AD a result, data having a low rate (for example, data 

including only audio information and AV data having a low rate) 

or duta having a small nize (for example, system management data) 

is recorded in a singl~ cluster size unit (maximum rate), thereby 

giving rise to unused cluster portions and reducing the 

util.iz:ation r<J.te of the recording area of the disk. 

Disk defects are accounted for during logical-to­

physical addrefJs conversion processing in the HDD 1. A defect 

which is f01:med in the stage before the disk is used by user (for 

exrtmple, the defect formed during fabrication or transportation) 

is culled an initial dofect. A defect formed after initial us<l.ge 

is called a secondary defect. 

When an initial defect is detected by entire surface 

vcri .. f.ication during fabrication and initialization, slip 

replacing proces$ing is performed. The slip replacing processing 

involves akipping the physical address of a defective sector 

during th<£i logical-to-physical address conversion process. The 

physical ~ddress of the nonnal (non-defective} sector positioned 

subsequent to the defective i=;cctor is used instead of the 

physical udd~ess of the defective sector. The slip replacing 

proceosing is realized by skipping the physical address of a 

dnfectivG sector when consecutive logical addresses are 

tran.sl.ated to their respective physical addresses. 
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On the other band, a secondary defect is subjected to 

r~placing sector processing. The replacing sector processing 

involves thi:1 use of a replacement sector which has been secured 

previously in a separate area of the disk.. The replacement 

sector is used instead of the defective sector. More 

specifically, a physical address in the replacement sector is 

allocated to the logicc:i.1 address which indicates the defective 

aector during logical-to-physical address conversion processing. 

The replacing sector processing is classified into replacing 

proceasing and autom<ltic replacing processing, to be described 

hereinafter. 

A method for detecting a secondary defect in a disk and 

processing ~ubsequent to such detection will now be described. 

When recorded data is reproduced, retry processing is performed 

if an error is detected in the reproduced data. In retry 

processing, reproduction is repeated wh~le changing various 

para\neteri:;. If the data can not be read out in spite of a 

predetermined number of repetitions, the address is regarded as a 

r1econdary def ectlve address. When data is thereafter recorded on 

the disk, the. defective address is subjected to replacing 

processing. 

If the data can be read out before the predetermined 

number of :repe.::i.ted retries, the address is regarded as an address 

wnich is likely deteriorated, and the data is recorded 

automatically in the replacing sector area in the HDD 1 after the 
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dntn which has been read out is tr~nsf erred to the host computer 

2. 1r:his processing is called a~tomatic replacing processing. 

In any case in which replacing processing or automatic 

r.eplncing processing is performed, the host computer 2 may access 

datn according to consecutive LBAs. Xn other ~ords, even if the 

physical Rddress becomes discontinuous as the result of replacing 

proceasing or automatic replacing processing, the LBA is 

continuous. 

When the data is reproduced from a disk in which 

r~placing processing or automatic replacing processing has been 

pGrforroed, the overall data accessing time is increased due to 

the additional time needed for performing a seek for moving the 

magnetic hcnd to the replacing area, a disk rotation after the 

seek, a seek for returning the magnetic head to the original area 

to l.·cproducc the subsequent sector, and a disk rotation after the 

seek. The waiting time due to such mechanical operation . (null 

running time in which data transfer is not performed) could be a 

cricical problem. 

In the case that the secondary defect is handled by the 

host computer 2, because the data is managed in cluster units, an 

ent.iJ::-c clu~:ter area become~ null when one sector in the cluster 

in defective. As the result, the continuity of data and 

utilization rate of the recording area are sacrificed. 

1\..~ the number of secondary defects increases due to 

increased wear, the above-men.tioned cluster replacc.!!ment operation 
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occurs frequently, the null recording area increases and the 

apparn.tus becomes disablcid as an apparatus for 

recording/reproducing continuous data such as image and audio 

signals. 

9bj~Q.ts and _Smmnary of the Invention 

The object of the.present inV'ention is to solve the 

abovo~mentioned problems. 

1~ object of the invention is realized by providing a 

roco~ding system, reproduction system and storage medium whe~ein 

the d~\ta tmit recording sized is determined according to a 

p;.\rticulc:i.r one of multiple recording modes 1 and/or wherein 

def cct.i.ve storage medium area<D are managed by exchanging one or 

more continuous dnta type storage areas with one or more 

disperflive L:ype data storage areas. 

~~-1,,~f Deacript_i_on of the 12£g.wings 

'!'he following detailed description, given by way of 

exnmple and not intended to li.Init the present invention solely 

thereto, will best be appr.eciated in conjunction with the 

accompanying druwings, wherein like reference numerals denote 

like e leme11ts and partB, in which: 

FIG. l is a block diagram illustrating the structure of 

a J:-ecording/:ceproducing appw.ratus in accordance with the present 

i1w.fmtion.; 

FIG. 2 is a diagram illustrating an exemplary format of 

recording arean fo:t: a h.:i.rd disk drive; 
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FIG. 3 is a diagram illustrating AV data recorded in 

cluster units, the siza of which vary according to the recording 

modt1i 

PIG. 4 is a diagram foi:- describing the TOC management 

a:i:.·en ohown in :rnG. 2; 

FIG. 5 is a diagram for describing the part descriptor 

area shown in PIG. 4; 

FIG. 6 is a flow chart describing processes performed 

when u host computar i~ initialized in accordance with the 

prcseut inv~ntion; 

FIG. 7 ia a flow chart for describing processes 

performed when a host computer is shut down in accordance with 

the presont invention; 

FIG. B is a flow chart for describing processes 

perf.o:r:1m~d when li.V data is recorded; 

FIGS. 9A-9D are diagrams useful for describing 

processes performed when AV d::"tta is recorded; 

FIGS. J.OA.vlOC arG diagrams for describing TCC 

information operations performed when 11.V data is recorded; 

FIG. 11 is a flow chart for describing processes 

per.formod when AV data is reproduced; 

PIGS. 12A-12C are diagrams useful for describing TOC 

inf:m.·mation operations performed when AV data is reproduced; 

FIG. 13 is a flow chart for describing processes 

perfokmed when editing TOC information; 
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PIGS. 14A-14D are diagrams for desc.ribing the recording 

. area and TOC information after performing the processes of FIG. 

13; nnd 

FIG. 15 is a block diagram illustrating the structure 

of n conventional recording/reproducing apparatus. 

;Q.~t.P.-Jled Del§!cription of C~~t§.in Preferred Embodiments 

I"IG. 1 shows an exemplary structure of a host computer 
. 

2. for implementing t.he present invention. The data to be 

recordud or reproduced is assumed to be MPEG (Moving Picture 

Ex.perts Group) AV data. 

MJ.>U 31 controls operation of the host computer, 

including ma.nage.rnent of user data files. The MPU 31 has a built­

in Rl\M (Random Access Memory) 40, and data,. which is used 

temporarily such as required file management information and 

tnbles for new defects is stored in built-in RAM 40. In a host 

RA.l"t 32, r'ile management tables, which include defect list 41 used 

for defect pl:'ocesning, are written. 

A memory controller 33 controls AV data supplied from 

an MPEG encoder 35 and Ji..V data sent out to an MPEG decoder 36 to 

realize similltan.eous recording/reproduction. The memory 

controller also performs interface processing together with an 

ATA (AT Attachment) I/P 38, the components being connected to 

each other by way of a data bus 37. Further, the memory 

controller controls temporary storage of host computer 

input/output data. 
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The MP8G encoder 35 receives an AV signal from an 

exterilal device (not shown in the drawing, for exampl!!!, a 

telGvision receiver), MPEG-encodes the image signal and audio 

Rigmil separately, multiplexes the encoded signals and supplies 

tho multiplexed signal to memory controller 33. The MPEG decoder 

30 separates multiplexed data supplied from the memory controller 

33 by uDe of a demultiplexer (not shown in the drawing) into 

image datn and audio data, decodes the respective image data and 

audi.o dat<i and transmits the decoded data to an external device. 

The MPU 31, host RA.~ 32, m~mory controller 33, and ATA I/F 38 are 

coupled via data bus 37. 

ATA I/P 38 performs interface processing between an HDD 

l nnd host c;omputer 2 by way of the data bus 37. The HOD i· has 

the same structure as shown in FXG. 15 and therefore will not be 

described again. 

Next, the operation of the host computer 2 is 

denc:dbed. An AV signal from an external device not shown in the 

drawing (for example, a television receiver) is supplied to the 

MPEG encoder 35. The MPEG encoder 35 encodes the image signal 

and audio s.igrJ.al separat:oly, multiplexes them by use of a built­

in multiplexer (not shown in the drawing), and then supplies them 

to tbe memory controller 33. The memory controller 33 forwards 

the input l\..V data to the buffer 3'1 for temporary storage. The 

MPU 31 controls the memory controller 33 to read out the AV data 
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stored in the buffer 34 in predetermined amounts, and supplies 

the . .read out AV data to the HDD 1 for recording. 

The MPU 31 commands the HDD l to read out the AV data 

so that a pred~termiued amount of AV data is stored in the buffer 

3~ for reproduction operation. The AV data read out from the HOD 

1 according to thG MPU's commands is temporarily stored in thG 

buffer 34 by way of the memory controller 33. The AV data read 

out by way of the memory controller 33 is supplied to the MPEG 

decoder 36. The MPEG d~coder 36 demultiplexes the input AV data 

into image duta and audio data and decodes the image data and 

audio data separately. The decoded data is then transmitted as 

an AV sigilal. 

PIG. 2 shows an exemplary data format of the recording 

area of the HDD l. The entire recording area of the disk 18 of 

the IIDD 1 consists of a multiple of logical blocks, addressed 

according to a series of consecutive logical block addresses 

(from IJBA 0 to LEA N) . 

'i'he area from LBA o to LBA M-1 is the recording area 

for AV datn, and the residual area from LBA M to LBA N is an IT 

(Information Technology) recording area. The IT recording area 

connists of <i.n nudio data area, TOC (Table of Content) area, and 

secondary defect list area. The area where the user data can be 

recorded is che AV data recording area and the audio data area. 

'l'hc r.roc area and the secondary defect list area belong to the 

syr.it:om management area. 
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The AV data is recorded in cluster units, wherein the 

cluster size may be different for any two given recording modes. 

Rach rGcording mode is associated with a distinct bit rate. For 

example, the recording modes can include an edit mode (8 Mbps) 

for recording the data which can be edited, an SP mode (4 Mbps) 

for recording the image at a relatively high quality, though the 

quality is not so high as that:: in the· edit mode, or an LP mode (2 

Mbpo) for recording data during a relatively long period of time, 

thongh the quality is not as high as that in the former two 

modus. 

A cluDter is a group of logical blocks and is the 

minimum unit arranged on a disk when the data is recorded. A!'3 

mentioned above, the size of a cluster varies depending on the 

reco-rding mode, for example, the size is maximum for edit modo, 

minimum for LP mode, and between maximum and minimum for Sp mode. 

FIG. 3 shows an exemplary arrangement of data files to 

be t"Qcordod. User dat.a files (AV data and audio data) are 

reccn:dt~d in cluster units having respective sizes in accordance 

with the recording mode of the user file in question. The data 

recorded in the system management area is recorded in logical 

block units. Each file of AV data is denoted by a title. 

'l'he structure of the TOC area is shown in FIG. 4. 'l'he 

TOC area consists of a TOC management area, title number area, 

and part descriptor area. The data in the TOC area is used to 

mnnc:.gc the title information, free area, ~nd defect area. 
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In the TOC management area 2 byte unit pointers are 

ntorad for indicating the part descriptor (defect area part 

descr:i ptor 1 f:tec area descriptor, and free part descriptor) wh1ch 

describes the position of the recorded data on the disk. "l.ST 

TN0 11 i!.i a pointer which indicates the number of the first title 

and 11 I.J\.ST 'l'No 11 is a pointer which indicates the number of the 

last title. "P-Dc'A (Part-Defect Area) 11 is a pointer which 

indicates the defect area. 

11 P-Empty 11 is u pointer which indicates the area having 

no part descriptor, in the example shown in FIG. 4, the 11 P-Empty 11 

pointer indicates 4, therefore the fourth part descriptor of the 

part descriptor areu is an empty data where no content is 

described. 11 l?-FRA11 is a pointer which indicates the empty area 

-(i?rcc Recordable Area) , and in the example· s~own in PXG. 4, 11 P-

Fl~7'-. 11 point.er indicatei:s 2, therefore the free area information is 
. 

described in the second part descriptor of the part descriptor 

A title number area has a size for 247 titles, and l 

byte unlt pointers for indicating a part descriptor of each t.:itle 

:iR stored therein. In the example shown in FIG. 4, tha pointer 

of title 1 indicates 1, therefore the information of title l is 

described in the first part descriptor of the part descriptor 

area. 

rrhe structure of a part descriptor is shown in FIG. 5. 

A part descriptor is 16 byte information consisting of the head 
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address of the recorded data on the disk, end address, pointer 

for the subsequent part descriptor, and'title attribute 

information (e.g. recording mode of title). In the example shown 

in FIG. 5, the first part descriptor of the part descriptor area 

ia the informrttion of title 1, the head address of the data of 

title 1 of the user data area is described as the head address, 

and th~ end ~<ldraso of title 1 of the user data area is described 

as the end address, further the third part descriptor is 

specif icd as the pointer information (the pointer indicates 3) to 

the part deccriptor which is subsequent to title 1. If there is 

no pointer information specified to the subsequent part 

de.ccriptor (the value of the pointer is zero) , then the 2ero 

pointer VCllue indicates that there is no chaining to the 

subBequent part descriptor. The address of unused area and the 

pointer info-rmation specified to the subsequent descriptor are 

described in tho free purt descriptor. 

The host computer 2 manages the AV data recording area 

in units of LP mode cluster size, and the address number given 

baned on this unit is called the HBA (Host Block Address) . For 

example, af.lett1ning that tho cluster size in the LP mode is 256 

logical blocks, then the actual LBA is HBA x. 256. 

For example, for obtaining.the TOC information of title 

1, a pointer which indicates the part descriptor of title 1 is 

obt:.ajned from the first und second bytes of the title number 

urea. Base<l on the address which the pointer indicates (in the 
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~xample sbown in FIG. 5, the value of the pointer isl), the part 

descriptor of titie 1 (the address of the first part descriptor 

of the part descriptor areal is accessed, and the address on the 

user data urea where the data is actually recorded is obtained. 

In the case that the data is recorded dispersedly in the user 

dat<l area, the address of the chaining part descriptor (in the 
. 

example shown in F!G. ?, the pointer value is 3} is obtained from 

th~ chaining information {the pointer to the subsequent part 

descriptor), and the chaining part d~scriptor is accessed. Such 

chained access is repeated until there is no longer a pointer to 

tho nubsequant part descriptor, indicating that there is no more 

cfo.ta zwsociated with the title being read out. In the example 

ohown in FIG.· 5, tho data of title 1 is recorded dispersedly in 

the second and fourth clusters in the user data area. The free 

a:cea. inform<ltion and defect area information are each managed as 

a singl~ continuous information stream by chaining their 

respective part descriptors as the title information's part 

descriptors nre chained. 

Referring to the flow chart shown in FIG. 6, the 

:i:.-E=~production processing of the ~ystem management area data which 

is performed when the host computer 2 is started is described. 

In st.ep Sl, the MPU 31 reads out the.TOC area information (the 

TOC inforu\ation written In the HDD 1 is referred to as dTOC 

information hereinafter} from the system management area recorded 

in the HDD J.. 



.. -,.- ··""""?:> 

17 

In step S2, the MPO 31 writes the TOC area information 

read in step Sl and generates oTOC (Toe· area information written 

in the host 'RAM 32 is referred to as oTOC information 

hereinafter} information. In step S3, the MPU 31 writes the 

£iecondary do.f ect list area information read in step Sl on the 

pr~dctermjned address in the host RAM 32, and generates a new 

dcfP.ct table. Aftqr completion of step S3, the host co~puter 2 

wai~fl for the next command. 

Updating of the system management area information 

which is performed when recording or reproduction in the host 

co1oputer 2 is completed or when a power is turned off is 

described referring to a flow chart shown in FIG. 7. In step 

Sll, the MPU 31 calculates th~'difference between oTOC 

:information written in the host RAM 32 and the dTOC information 

written in the HDD land record~ the.difference as a new dTOC 

information of the HDD 1. 

In step S12, the M'l?U 31 determines whether the power of 

the host computer is turned off. If the power .is determined not 

to be turned off, then the host computer 2 enters a wait .state . 

.rf the power is determined to be turned off, then the sequence 

proceeds to step S13, and the MPU 31 determines whether a new 

defect informat:i.on is to be c:i.dded to.the oTOC information of the 

host RMt 32. If the MPU 31 determines that new defect 

in:format.ion is to be added to the oTOC information, the sequence 

proceeds to step S14. At step S14 the defect information of the 



18 

oTOC inform.1tion is overwritten in the secondary defect list area 

of the HDD 1, and the processing of the host computer 2 is 

brought to an end. If the MPU 31 determines that new defect 

information is not to be added to the oTOC, the processing of the 

hoot computer 2 is simply brought to an end. 

Updating of the system management area information 

wh.ich is performed whcm the host c~mputer 2 records the AV data 

is described with reference to the flow chart shown in FIG. 8. 

In step S?.l, the MPU 31 acquires the title and recording mode of 

the image data to be recorded from the user interface unit (not 

ahown in the drawing). In step S22, the MPU 31 selects the free 

ar~a 'i'OC information (pnrt descriptor information of the free 

area) from among the oTOC information {generated from the dTOC 

information of the HDD 1 in stop S2 shown in FIG. 6) of the host 

RA.?vf 32. 

In step S23, the M!?U 31 determines whether there is u. 

new defect in the free area indicated by the free area part 

d~.scriptor information selected in step S22. .The determination 

iu carriod out based on the new defect table generated in the 

host RAM 32 in step S3 shown in FIG. 6. If there is a new 

defect, the sequence proceeds to otep S24, and in step 824, the 

M!.'U 31 determine?s the addr:ess of the.cluster which includes the 

naw defect, excludes it from the chain of the free area, and 

proceeds to step 825. If the MPU 31 determines that there is no 

new defect in step S23, then the sequence proceeds directly to 
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step S25. In step S25t the MPU 31 writes the data of the free 

area part descriptor on the predetermined address in the built-in 

RAM 40, and generates iWTOC information (TOC information in the 

built-in RAM ~o is refarred to as iTOC information, iTOC 

information for recording is referred to as iWTOC information, 

and i'!'OC information for reproduction is refel:'red to as IRTOC 

information). 

!n step 525, the MPU 31 issues a retry count limiting 

cotctmanc't t:o the HDD 1. That is, the HDD 1 to which the present 

invention is applied :receives a number of retry limitation from 

the host computer 2 as a command. This command is defined as a 

now special command by, for c;!Xample, the A.TA. When data cannot 

bt~ correctly written/read to/from the HDD 1 despite a number of 

.l:•~tries equal to the limitation, the HOD 1 sends an indication of 

the address of the sector to/from which the write/read failed to 

the host computer and sets the error status to interrupt the host 

computer. ?.. The host computer 2 detects the defective address 

whan interrupted. 

In ntc.p S27, th~ MPU 31 determines the count N of the 

number of recording command issues corresponding to the recording 

mode (for example, for edit mode N=3} of the title to be 

recorded. More specifically, N is equal to the number of record 

ope:i.·ations that the hard drivo must perform in order to record a 

clu~;t".er in accordance with a given recording mode, For exc:i.mple, 

if: a given cluster has a size of 1024 sectors and the hard drive 
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::t::ecorcls in units of 256 sectors, a count of N=4 is needed to 

rP.cord 1 cl~ster. In step S28, the MPU 31 sets the count N 

dot.ar1nined in step S27 to the recording command issue count 

counter. 

In step S29, the MPU 31 converts HBA which is the 

address for managing the AV data recording area by use of the 

host computer 2 to an LBA. ln step S30, the MPU 31 issues a 

command to indicate the HDD 1 to record the title (acquired from 

the uoer interface unit in step S21) by way of the data bus 37 

ana the ATA I/'F 38. The recording command is issued based on the 

iW'l'OC information of the built"in RAM 40. At that time, a 

recordable cluster is selected based on the TOC information chain 

()f free area of the iWTOC information as the recording position. 

!n step S3J., the MPU 31 determines whether the count 

value of the recording command issue count counter is zero. If 

the MPU 31 determinea that tho count value of the recording 
. . 

command is~mc count counter is not zero in step S31, then the 

sequence proceeds to step 832, and 1 is added to the count valu~ 

(the value set in step ~28) of the recording command issue count 

counter. The s~qucnce thereafter returns to step 830 and a 

recording command is ls.sued again. 

If the MPU 31 determines the count value to be zero 

(the number of recording command issues is N+l)" in step S31, then 

the sequence.proceeds to step S33. In step S33, the MPU 31 

determines whether recording of the title acquired in step s21 is 
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to he ended. lf the MPU 31 determines the current title 

rec:ording is not to be anded, the sequence returns to step s2a, 

and the MPU 31 sets the number of the counter to N for the 

sul)oequent clust~r, and repeats steps S29-$33. 

!£ the MPU 31 detct·mines the recording to be ended in 

step 833, the starting address of the recorded title, ending 

address of. the recorded title, recording mode (title attribute 

information), and chain information (information on the pointer 

to tho Dubsequcnt part der.:criptor) are recorded in the oTOC 
~ ' ,,. t 

informati.on of the host RAM 32. In step S35, the MPU 31 deletes 

tho data indicating the new defect area from the new defect table 

and adds the addresses denoting the extent containing the new 

def eel:. arer:i to the secondary defect list area of the oTOC 

:i.nformation of the. host RAM.32, and the host computer 2 enters a 

wait state. 

The processing performed in.step 822 to step S25 shown 

in FIG. 8 is described further referring to FIG. 9. FIG. 9(A} 

shows tha free area information which the MPU 31 has selected 

from the o'I'OC information of the host RAM 32 and FIG. 9{B) shows 

the oTOC information. FIG. 9(C) shows the iWTOC information 

which the MPU 31 generates :i.n the built-in RAM 40, and FIG. 9(D) 

shows the uew defact tuble obtained as the result of a new defect 

detected by the MPU 31. 

FIG. 9{A} shows the content of the part descriptor in 

the free area. The free area consists of three areas, the first 
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aren has the start address of O and last address of 9, the second 

free area has the start address of 24 and last address of 31, and 

the third free area has the start address of 40 and the last 

ac'idrcas of n. 

FIG. 9(R) showa the part descriptor information of the 

oTOC informntion of the host ·RAM 32 .. In the content of the part 
. 

descriptor of the title 2, 16 in the first row represents the 

hc,1d address of the first extent (continuous HBA area on the HDD 

l}, and 23 reprasents the last address of the first extent. 32 

in the second row represents the head address of the subsequent 

extent, and 39 represents the last address of the subsequent 

extent. h'FP .• Fl.i' in the third row represents that there is no 

data in the following areas (cleared). In other words, the data 

of title 2 is recorded in two extents dividedly. The content of 

the part descl.-iptor of the free area and the part descriptor of 

LhP. defect area is h'FF .. FF, and represents that there is no free 

t=1xnt1. description and no defect area description because there is 

no data. 

FIG. 9(C) shows the content of the iWTOC information 

which han been g~nerated in the built-in RAM 40 of the MPU 31 by 

the Ml:'U 31 during step 825 after the processing in steps S23 and 

S?.4 performed by the MPU 31. The area denoted by address 2 out 

of the extent (having the head address of o and the last address 

ot 7) in the first row in the free area in FIG. 9(A) is 

d·'.}l:.eri.nined to be in a new defect area, and the first. area is 
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excluded (processing_ in step S24 shown in FIG. 8) from the chain 

of the free aro". Therefore, the free area consists of two 

areaa, the first free area has the start address of 24 and the 

~nd address of 31, and tha second free area has the start address 

of 40 and the end address of.n. The iRTOC information is 

h'VF .. FF because no data is written. 

The new defect table shown in FIG. 9{D) represents the 

area where the MPTI 31 detQcts an error in step S23 shown in FIG. 

a. In this case, the new defect table represents that the area 

at address 2 of the free area is newly detected secondary defect. 

'11h'3 MPU 31 haE> detected the new defect and the defect has been 

r•3corde:d iu the new defect table in the built-in RAM 40. 

FIG. 10 shown the o•roc information, i'l'OC information 

Cl.Xld information of the new defect table in the built-in RAM 40 

after recording of title 2 has been ended as shown in FIG. 9 and 

steps .S34 zmd S35 shown in FIG. 8 have been completed. FIG. 

lO(A) ~hows the oTOC information of the host RAM 32, one extent 

(having the h.Gcid address of O and last address. of 7) is added to 

tha part descriptor in the defect area in comparison with FIG. 

9(B) where one extent is not added. This extent is generated as 

a result of the MPtT 31 adding the addresses denoting the extent 

containing the new defect area to tl~e secondary defect area list 

o:E the oTOC information in step $35 shown in FXG. S. FIG. 10 (B) 

is the same as FIG. 9(C), and desc:i:-iption is omitted. The new 

<lcfect tablD of the built-in RAM 40 of the MPU 31 shown in FIG. 
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10(C) represents the result of deletion of the information of the 

address 2 from the informntion shown in FIG. 9(D) (deleted based 

on :t:ecording of the extent including the address 2 in the part 

descriptor of the defect area of the oTOC information) through 

the processing of. step 35 shown in FIG. 8. 

Updating of the system management area information 
. 

involved when the host computer 2 reproduces the AV data is 

described with reference to the flow chart shown in FIG. 11. In 

stf!p $11, the MPU 31 acquires a title of the image data to be 

reproduced form a user interface unit (not shown in the drawing). 

ln Rtep 842, the MPU 31 selects the TOC area information 

corresponding to the title from among. the oTOC information 

(generated from the d~OC information of the HDD 1 in step S2 

shown in PIG. 6) of the host RAM 32. In step 43, the MPU 31 

writos tho oTOC information selected in step S42 in the 

predetermined address of the built-in RA."1 40 in the MPU 31, and 

g~=mcrates the iRTOC information. 

In ntep $44, the MPU 31 issues a retry count limiting 

c:omrnand to the HDD 1. In step 815, the MPU' 31 determines the 

count N of the number of reproduction commands limitations in 

accordance with the recording mode (for example, edit mode) of 

the title to be reproduced. In step. S46, the MPU 31 sets the 

number of r.eproduction commands counter to N. 

In step S47, the MPU 31 converts HBA which is the 

acklr:oss used when the hoot computer 2 manages the AV data 
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recording ~rea to an r,nA. In step S48, the Ml?U 31 issues a 

command which indicates reproduction of the title (acquired form 

the uner interface in step 541) to the HDD 1 by way of the data 

bns 37 and ATA I/F 38. 

In step S48, the MPU 31 determines whether there is any 

er.·ro:r: in the reproduced J\V data supplied from the HDD 1 by way of 
. 

the 1\.'l'A I/F 38. If the :reproduced AV data is determined to be 

erroneous, the sequence proceeds to step 550 where the MPU 31 

recognizes th~t tho host address corresponding to the reproduced 

AV dnta detected in step 849 is a new defect area, and the host 

address of the new error area is recorded in the new defect table 

of the built-in R..2\M 40. Tho sequence then proceeds to step SSJ .. 

If tho MPU 31 dctcr1nines in step S49 that the AV is not 

erroneous, step sso is skipped and the sequence proceeds directly 

to step 851. 

In step S51, the MPU 31 determines whether the count 

va.hle (the value set in step S46) of the number of reproduction 

cocnmnnds counter is o. If the MPU 31 determines the count value 

not to be O, the sequence proceeds to step 852, and 1 is 

.s:ubtJ:-a.cted from the count value of the number of reproduction 

com111anda counter. Thereafter, the sequence returns to step 848, 

~nd the M~U 31 again issues a reproduction command. 

If the MPU 31 determines the count value to be o (the 

number of reproduction comm~nds issued has reached N+l) , then the 

MPU 31 determines in step S53 whether reproduction of the title 
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ncqltit.·ed j,n step S41 l.o ended. !f the MPU 31 determinea that 

l·ep1:oduction has not. ended, the sequehce returns to step S46, the 

number of counter is set to N for the subsequent cluster, and 

oLeps S47-S53 repeated. If the MPU 31 determines in step S53 

that reproduction has t~nded, the host computer 2 enters a wait 

stat~~. 

The processing performed ln step s"42 I step $43 I and 

step sso shown in FIG. 11 :i.s further described herein with 

J:ef.er.encu to FIG. 12. FIG. 12 {A) shows the oTOC information 

which the Ml:?U 31 selects fl·om the host RAM 32 in step S42, FIG. 

12(B) shows the iRTOC information which the MPU 31 generates in 

the built-in Rl\M 40, and r'IG. 12 (C) shows the information formed 

by recording the new defect di;tected by the MPU 31 in ._step S49 in 

the new dofect table of the built-in RAi~ 40. 

In FIG. 12(A), the first block represents the part 

dei:.:cr.iptor of the title info:i:-ination, the second block represents 

the part descr.iptor of the free area, and the third block 

represents the part descrlptor of the defect area. In the case 

of FIG. l?.(a), the part d8scriptor of the title information 

consists of two titles, namely title 1 and title 2. 

In FIG. 12{A), for the part descriptors of title 1, 0 

in the first row represents the head address of the first extent, 

and 3 represents the last address of the first extent. 8 in the 

r;econd row represents the head address of the subsequent extent, 

and 15 represent~ the last address of the subsequent extent. In 
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other words, the data of title 1 is recorded in two extents 

dividodly. h'FP .• FF in the third row.represents that there is no 

data in the following areas. The information of title 2 is 

.formatted in the aame manner as that of title l, and therefore 

df~Gc:r:i.ption of the title 2 information is omitted. 

!t'or the part descriptors of the free area shown in FIG. 

1?.{l\.), 3 in the first row represents the start address of the 

f ir::.:t free area and 7 in the first row represents the last 

ad<lr.ep,s of the first free area. 24 in the second row represents 

the head address of the subsequent free area and 31 in the second 

row repreoents the end uddrcss of the subsequent area. 40 in the 

third row represents the start address of the free area and n in 

the third :row represents the ·end address of the third free area. 

In other words, the free area consists of three areas. 

h' r'F .• FF of the part descriptor of the defect area 

shown in ·PIG. 12(A) represGints that there is no defect area. 

FIG. 12(B) shows the content of the iRTOC information 

wh:Lch is written in the built-in RAM 40 of the.MPU 31 in step S43 

nhown in FIG. 11 after the MPU 31 selects the part descriptor of 

title 1 (sclect:ecl in step S42 shown in FIG. 11) of the oTOC 

information shown in FIG. 12 (1\.) • 

FIG. 12(C) show£J the new defect table of the built-in 

Rl"\M 40, namely, the disk address at which the MPU 31 has detected 

an cr.ror in step S50 shown in F!G. 11. In this case, the address 

2 if! determined to be the address of a secondary defect detected 
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d\lring reproduction of the data of title 1, and thus the address 

2 ia recorded in the new defect table.in the built-in RAM 40 by 

the MPU 31. 

When the MPO 31 detects a new defect during recording 

of: the title {processing in step S23 shown in FIG. 8) or during 

reproduction of the title (processing in step 49 shown in FIG. 

:11), the address of the new defect area is recorded in the dTOC 

information of the HDD 1. However, the area is considered 

defective during recording or reproduction, the area is not 

necesfiarily regarded as defective when IT information is 

reco:t:ded. In the present embodiment, the defect area is used for 

recording IT inf orma.tion and u. cluster in the IT data recording 

area having the same size as that of the defect area is used to 

record AV data. That is, when a defect is detected in the AV 

a1:ea, the cluoter containing the defect is used for recording IT 

datn while a corresponding area in the IT area is used to record 

the d.isplaC'!ed AV data. 

The replacing of the r~cording area is realized through 

use of the P-FRA. pointer which indicates the free area in the TOC 

management areo. The process is described in detail with 

reference to the flow chai:-t shown in FIG. 13. 

tn step S61, the MPU.31 determines the size of the 

<le:f.ect cluster D in the secondary defect area list of the oTOC 

infol.1.nation of the host R.Al.'V! 32. Xn step S62, the MPU 31 

di::it:ermines whether there is a consecutive free area having a size 
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equal to or larger than that of the defect cluster D determined 

in otep S61 in the IT recording area. If the Ml?U 31 determines 

thac a free area of a Dize equal to or larger than cluster D does 

exist, the sequence proceeds to step S63, and in step S63 the MPU 

31 udds the nddress of the defect cluster D (the head address and 

lust address) to the P-FRA of the TOC management area for IT 

information (adds to tho chtiin of the part descriptor of the last 

free area of IT informntion) . 

If the MPU 31 determines that there is no consecutive 

free aren having the size cquul to or larger than that of the 

defect cluster D in step S62, then the sequence proceeds to step 

861. In step S64, the MPU 31 issues a retry count unlimiting 

command to the HDD 1. ln step S65, the MPU 31 reads out the IT 

information of the consecutive area having a: size equivalent to 

that of the defect cluster D of the IT area. In step S66, the 

MPU 31 writes the IT information read out in step 865 in the area 

of. the amount equivalent to that of the defect cluster D in the 

AV data recording area. In step S67, the MPU 31 rewrites the TOC 

information of the rt area of the amount equivalent to that of 

the defect clu.ster D read out in step 865 to the address of the 

AV are<l of the dc:?fect cluster D. 

In step S68, the MPrJ 31 adds the TOC information (the 

head addLess and last address) of the consecutive area 

(equivalerit t:o the size of the defect cluster D) of the !T 

information read in step SGS to the P-FRA of the TOC management 
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ar.ea for ~V data (adds to the chain of the part descriptor of the 

last free area of the TOC information· of the AV data) . In step 

SG9, the MPU 31 deletes the information of the defect cluster D 

described in the oTOC information of the host RAM 32, and the 

ho.st computor 2 enters a wait state. 

The recording area of the AV data and IT data and the 

TOC information of the AV data and IT data, to which processing 

~hown in FIG. 13 has been performed, are described further with 

reference to FIG. J.4. FIG. 14(11.) shows the entire recording area 

bcfora the:i processing shown in FIG. 13, and FIG. 14(B) shows the 

entire recording area after the processing shown in FIG. 13. The 

f:haded areas represc:mts used areas. FIG. 14 (C) shows the l'OC 

information. of the AV data after the processing shown in FIG. 13, 

and FlG. 1'1(D) shows the TOC information of the IT data after the 

pr.ocessinH.shown in PIG. 13. 

In FIG. 14(A), the AV data is continuously recorded in 

the AV area with the e~<:ception of the defect cluster D area 

(addresses B to C-1). In FIG. 14(B), the area (addresses B to c­

l} o[ the defect cluster D is changed to the XT recording area 

through the processing in step 863 shown in FIG. 13, and the ci.rea 

(addresses G to Z-1) luwing a size equivalent to that of t.he 

d.ef ect cluster D of the IT recordin~ area is changed to the AV 

data recording area. According to this processing, the area 

(addressas B to C-1) of the defect cluster D is used as the 

:i::e<'ording area of the IT information, ar.d the area (addresses G 
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to Z-1) which had been the recording area of the IT information 

is u.ned as the recording area of the "A.V data. 

FIG. 14(C} shows the TOC information of the AV data 

(only free area), the pointo:r of 11 P-FRA11 indicates M, the part 

dnscriptor of the f reo area of the pointer M represents that 

addresses D to D-1 are free area, and the chain to the subsequent 

part descriptor (pointer value N) represents addresses G to Z-'l 

(th<:> area added to the AV data recording area in the processing 

shown in FIG. 13) . 

FIG. l4{D) shows the TOC information of the IT 

information (only free area), the pointer of 11 P-FRA'' indicates O, 

the part descriptor of the free area of the pointer o represents 

that addresses l•' to G-1 is free area, and the chain to the 

subsequent p~rt descriptor (pointer value P) represents addresses 

D to C-1 {tho area· added to the IT recording area. in the 

processing shown in FIG. 13). 

Recording or reproduction of the data in the IT area is 

performed in LBA units including the system ma~agement area, and 

tho HDD l accepts access without the number of retry limitation. 

The usual defect processing which is implemented in the HDD 1 is 

performed. 

In an alternative embodiment, defect areas may be 

p4ocesse.d as follows. A sn.ve area is provided previously, the 

save area is allocated to the AV,data recording are temporarily 

without checking whetl1eJ: the IT recording area is free, and the 
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'AV data is recorded. Then, the IT data having a size equivalent 

to that of the defect cluster is written in the defect cluster, 

tha AV data in the save Elt"~a is transferred to the free IT 

~ccording area to thereby ~mpty the save area. 

l\s another option, an alternative area may be provided 

for defective AV cluste~s and the computer can perform 

replacement of defective cluster areas with the alternative area 

instead of performing skip processing. 

In the above-mentioned embodiments, the host computer 

detects the secondary defect by means of the error status. 

However, as an alternative the MPU 31 collects erroneous LBAs 

from the HDD at completion of the reproduct:i.on command so that 

cheGkjng error status during reproduction is unnecessary. 

rn the present invention, the distribution medium for 

distributing the computer pro~ram to execute the above-mentioned 

pr.ocessing to users includes, but is not limited to, the 

infonnation recording med.ium such as a magnetic disk and CO-ROM 

and other network transmisflion medium such as the internet and 

digital satellite. 

As described hereinbefore, because the size of u. group 

consisting of consecutive logical blocks is controlled 

correspondingly to the data :recordins- mode, it is therefore 

possible to record the data efficiently on a recording medium 

w.i.thout sacrificing recording rate of the data. Further, because 

n partial area of the first data recording area containing a 
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deieat iA changed to a partial area of the second recording area, 

it is possible to use the recording area efficiently. Also, 

bcc~uso the data is reproduced from the area of the predetermined 

ra~ge cont~ining a defect during a period of time for recording 

the posit;i.on of the defect. in the re.cording area of a recording 

medium, it is possible to reproduce the data as much as possible 

even through a defect is g~nerated. 

While the present invention has been particularly shown 

and described in conjunction with preferred embodiments thereof, 

it will be readily appl.·eciated by those of ordinary skill in the 

art that various changes may be made without departing from the 

spirit and scope of the invention. Therefore, it is intended that 

the appended cluims bG interpreted as inclu~ing the embodiments 

described herain, the alternatives mentioned above, and all 

equivalents thereto. 
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What is claimed is: 

1. An apparatus for recording data as recording units on a 

recording medium, comprising: 

means for designating one of plural recording modos; 

means for setting the size of recording units according 

to said designated recording mode; and 

means for recording the data on the recording medium on 

a recording unit - by - recording unit basis. 

/.. 'l'he apparatus according to claim 1, further comprising means 

for setting a number of recording processes for each recording 

moda, said number of l.'1~cording processes for each of said modes 

haing indicative of the number of recording processes that are 

performed when recording a unit according to said mode. 

3. The apparatus according to claim 1, wherein the data 

includes audio data, video data and system tnal'1:agement data. 

1. The apparatus according to claim l, wherein said recording 

medium is partitioned into an audio/video data recording area and 

nn information technology recording.area. 

$. 'l'he apparatus according to claim 4, wherein the d~ta 

includes audio data, video da.t.a and system management data, said 
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vldeo data is rC?co:rde:d only in said audio/video data recording 

ar~a and said system management data·is recorded only in said 

informat:i.011 technology recording area. 

6. The apparatus according to claim 4, whe:r:-ein when a defect 

area is detected in said audio/video area of the recording medium 

at lo~st a portion of said system management data is recorded in 

said defect ~rea. 

?. The apparatus according to claim 4, wherein when a defect 

area is detected in said audio/video area of the recording medium 

at ieast a portion of said video data is recorded in said 

information technology area. 

8. An apparatus for reproducing data from a recording medium, 

comprising: 

menns for recognizing one of plural recording modes 

according to which the da.ta is to be reproduced; and 

means for reproducing data on a recording unit - by -

recording unit basis, wherein the size of each said recording 

unit iG dC!te.!'..-mined on the basis of the recording mode associated 

with said unit. 

9. The apparatus according to claim 8, further comprising means 

for setting a number of reproducing processes for each recording 
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mode, said number of reproducing processes for each of said modes 

bclng indicative of the number of reproducing processes that are 

performed when reproducing a unit according to said mode. 

10. The apparatus according to claim 8, wherein the data 

includes audio data, v.ideo data and system management data. 

J.1. '.Cha apparatus according to claim 8, wherein said recording 

medium is p3rtitioned into an audio/video data recording area and 

an information technology r~cording area. 

12. The apparatus according to claim 11, wherein the data 

includes audio data, video data and system management data, said 

video data is recorded only in said audio/video data recording 

area and suid system management data is recorded only in said 
. 

information technology recording area. 

13. The apparatus according to clair.i 11, wherein when a defect 

area is detected in the recording medium during reproduction, an 

indication of said defect is stored in the apparatus. 

14. A method of recording dn.ta as recording units on a recording 

medium, comprising the steps of: 

designating one of plural recording modeSi 
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setting thn size of recording units according to said 

designated recording mode; and 

recording the d~ta on the recording medium on a 

recording unit - by - recording unit basis. 

15. The method according to claim 14, further comprising the 

step of setting a number of recording processes for each 

recording rnode, whel:ein said number of recording processes for 

each of aaid modes is indicative of the number of recording 

pt~ocessea that arc performed. when recording a unit according to 

said mode. 

16. The method according.to claim l.4, wherein the data includes 

audio data, video datu and system management data. 

17. The method according to claim 14, wherein said recording 

medium is partitioned into an audio/video data recording area and 

an information technology recording area. 

18. 'fhe method according to claim 17, wherein the data includes 

~udio data, vid~o data and system management data, said video 

d~ta is recorded only in said audio/video data. recording area and 

said system ma·nagement data is recorded only in said information 

technology recording area. 
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19. The method 1 according to claim 17, wherein when a defect area 

is detGcted in said audio/video area of the recording medium at 

least a portion of said system management data is recorded in· 

said defect area. 

20. The method according to claim 17, wherein when a defect area 

i~ dotected i.n said audio/video area of the recording medium at 
. 

least a portion of said v:i.deo data is recorded in said 

.i.nformation technology area. 

?.t. A method of reproducing data from a recording medium, 

cocnprioing the steps of: 

recognizing one of plural recording modes according to 

which the data is to be reproduced; and 

Leproducing data on a recording unit - by - recording 

unit basis, wherein th(~ !Jize of each said recording units is 

determined on the bas:i.s of the recording mode associated with 

sai.d unit. 

22. The method according to claim 21, further comprising the 

step of setting a number of reproducing processes for each 

recording mode, wherein said number of reproducing processes for 

each of snid modes is indicative of the number of reproducing 

proco.ssca that are performed when reproducing a unit according to 

sa1.d mode. 
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23. The method according to claim 21, wherein the data includes 

audio data, video data and system management data. 

21. The method according to claim 21, wherein said recording 

medium is partitioned into an audio/video data recording area and 

an information technology recording area. 

25. The method according to claim 24, wherein the data includes 

audio data, video data and system management data, said video 

data is recorded only in said audio/video data recording area and 

said systern management data is recorded only in said information 

technology recording area. 

26. 'l'ho method accord.ing to claim 24, wherein when a defect area 

is detected in the recording medium during reproduction, an 

indication of said def,=ct is stored in the apparatus. 

27. A recording medium for storing data, comprising; 

an audio/video data recording area for storing video 

datu, said video data being recorded in said audio/video data 

ri:c:ord.ing area on Cl recording unit - by - recording unit basis 

~ccording to one of ~ plurality of recording modes, the size of 

each said recording unit boing determined on the basis of the 

recording mode associated with said unit; and 
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an information technology data area for storing system 

management data. 

28. The recording medium according to claim 27, wherein the datn 

includes audio data, video data and system management data. 

29. The recording medium according' to claim 28, wherein when a 

def.ect areu is present in said audio/video area at least a 

portion of. said system management data is recorded in said defect 

area. 

30. The recording medium according to claim 29, wherein when a 

defect areu is present in said audi9/video area at least a 

portion of said vidoo data is recorded in said information 

technology area. 

31. An apparatus for recording data on a recording medium having 

a continuous data region an.d a dispersive data region, 

comprining: 

means for detecting a defective region within said 

continuous data regioni 

means for recording continuous data and dispersive data 

on.to said recording mediun1; and 
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means for controlling said means for recording to 

record said dispersive data in said dispersive data region and in 

said d~foc~ive region. 

3/.. The apparatus according to claim 31, wherein said means for 

detecting further comprises means for detecting in said 

dispersive data region a region that has a size equal to or 

larger than the size of said defective region. 

33. The apparatus according to claim 32, wherein at least a 

portion of suid continuous data is recorded in said region having 

a aize equal to or larger than the size of said defect region. 

3·1. The apparatus according to claim 31, wherein said continuous 

dn.ta includes audio data und video data and said dispersive data 

includes 'system management d::tta. 

35. The apparatus according to claim 31, wherein said means for 

controlling controls said means £or recording to record at least 

a portion of said continuous data in said dispersive data region. 

36. An apparatus fm.~ reproducing data from a recording medium 

having a continuous data region and a dispersive data region, 

comprising: 
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means for providing a location within said recording 

m~dium of said continuous data region· and said dispersive data 

x.·cgion; 

means fol.' reproducing continuous data and dispersive 

data from said recording medium; and 

means for controlling said means for reproducing to 

reproduce as dispersive data at least a portion of said 

dispersive duta which has been recorded in said continuous data 

rogion. 

37. The appuratua according to claim 36, wherein said means for 

controlling is operable to reproduce as continuous type data at 

le~st a portion of said continuous data which has been recorded 

in s«id d~spersive data region. 

Jfl. The '?1-pparatus acccn.·ding to claim 36, wherein said continuous 

dRta includes audio dnt~ and video data and said dispersive data 

includes system management data. 

39. A method of recording data on a recording medium having a 

continuous data region and a dispersive data region, comprising 

the steps of; 

detecting a defective region within said continuous 

data reg:ioni 
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recording continuous data and dispersive data onto said 

recording medium via a means for recording; and 

con.trolling said means for recording to record said 

diupersive dnta in said dispersive data region and in said 

dofective region. 

40. The method according to claim 39, wherein said step of 

d:!)tccting furthur compr:i.ses the step of detecting in said 

dispersive data region a region that has a size equal to or 

larger than the sizQ of said defective region. 

41. 1'he method according to claim 39, wherein at least a portion 

of said continuous data is recorded in said region having a size 

~quaJ. to or larger than the size of said defect region. 

'12. The method according .to claim 39, wherein said continuous 

data includes u.udio duta and video data and said dispersive data 

includes system management data. 

13. 'l'he mechod according to claim 39, further comprising the 

step 0£ controlling suid means for recording to record at least a 

portion of said continuous data in said dispersive data region. 
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44. A method for reproducing data from a recording medium having 

a continuous data region and a disper~ive data region, comprising 

the~ steps of; 

providing a locatlon within said recording medium of 

said continuous data region and said dispersive data region; 

reproducing continuous data and dispersive data from 

oaid recordl.ng medium via a means for reproducing; and 

controlling said means for reproducing to reproduce as 

dispersive type data at least a portion of said dispersive data 

which has been recorded in said continuous data region. 

15. The method according to claim 44, further comprising the 

step of controlling sr:i.id means for reproducing to reproduce as 

continuous typo data at least a portion-of. said continuous data 

which hao been recorded in said dispersive data region. 

46. The method according to claim 44, wherein said continuous 

datu includes audio data and video data and said dispersive data 

includes system management data. 

~7. A recording medium for storing continuous data and 

dispersive data, comprising; 

a continuous data region for storing said continuous 

c'iata; 
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a dispersive data region for storing said dispersive 

data; and 

a defect region included in said continuous data 

region; 

wherein said defect region is managed as part of said 

dispersive data region such that dispersive data is stored in 

said defect region despite said def~ct region being included 
. 

within said continuous data region. 

46. The recording medium according to claim 47, wherein said 

contiuuous data includes video data, and said dispersive data 

ineludes system management data. 

49. The rQcording medium nccording to claim 48, wherein a~ least 

a.portion of said video data is recorded in said dispersive data 

regj.on. 


