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invention relates to an apparatus which can record information on and
reproduce information froma recording and reproduci ng disc, and nore
particularly, to a nethod of verifying that a disc recording and
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sanme. 2. Description of the Related Art A recording and reproduci ng disc
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2. Description of the Related Art

I

A recording and reproducing disc is an optical disc, which information is recorded on and
reproduced from using light such as a laser beam, for example, a digital versatile disc random
access memory (DVD-RAM). A DVD-RAM is a rewritable disc. According to "DVD
Specifications for Rewritable Disc Part 1 Physical Specifications Version 2.0," DVD-RAM
includes four DMAs, i.e., DMA1, DMA2, DMA3 and DMAA4, on each side thereof for

managing the defects thereon.

As shown in FIG. 1, DMA1 and DMA2 are located in a lead-in area near the inner diameter
of a disc, and DMA3 and DMA¢4 are located in a lead-out area near the outer diaméter of the

disc. Each DMA is followed by a reserved sector.

A disc definition structure (DDS), a primary defect list (PDL) and a secondary defect list
(SDL) are stored in the DMA. A DDS includes information on the format structure of a disc,
for example, a disc certification flag, a DDS/PDL update counter and a start logical sector
number of each zone. A PDL includes information on all defective sectors detected on the

disc during initialization of the disc. An SDL includes information on the sector number of
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disc is in use, information on the sector nunber of each first sector in
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Accordingly, a nethod of verifying that a disc recording and reproducing

apparat us,_carrectl . . . . .
PP %his 18 becausex when the recording and reproducing architecture of a disc recording and

reproducing apparatus (for example, a DVD-RAM recording and reproducing apparatus) is
divided into a file system layer, a host interface layer for interfacing a host computer with the
recording and reproducing apparatus, a physical disc recording and reproducing apparatus (or
a disc drive unit) layer for recording and reproducing physical signals, and a recording
medium layer, writing and reading of the DMA information is performed in the physical disc

recording and reproducing apparatus layer and the layers therebelow.

In an actual file system, user information to be recorded or reproduced is transmitted to a disc
recording and reproducing apparatus based on only a logical sector number, and the disc

recording and reproducing apparatus converts the logical sector number into a physical sector
number to record or reproduce the user information. In this case, DMA information is used.

Accordingly, when the DMA information has erroneously been read or written in a given disc
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apparatus for testing a DMA informati on generation/updating function of a
recordi ng and reproduci ng apparatus which records information on or
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includes a test disc with test reference information; a reference drive
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in a supplementary spare area extension mode.

A third object of the present invention is to provide a test apparatus for verifying that a disc
recording and reproducing apparatus normally generates or updates DMA information in a

supplementary spare area extension mode.

To achieve the above and other objects of the present invention, there is provided a method
of verifying a DMA information generation/updating function of a recording and reproducing
apparatus which records information on or reproduces information from a disc with DMA
information. The method includes extending the supplementary spare area of a test disc in
a recording and reproducing apparatus using the test disc with test reference information and
generating test information from the test disc, and comparing reference information expected
from the test reference information with the test information and providing the result of

verification of the test information.



reproduci ng apparatus perfornms a process using the test disc in a
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the figures. 4 0 6 OCT 2004 Referring to FIG 2, a test apparatus includes
a C1 disc 201, a defect managenent area (DVMA) mrror file provider 203,

a ref er e BREEF DBSCRIPTION OF THE PRAWINGS drive to be tested 209, a C 3
disc 211, a C3 disc DMA mirror file 213 and a verifier 215. The C1 disc
201 is a test disc which is made to have intentional physical defects for
the pur Phsabsve dbgeets 4@ RivehtagesdTithepmwkém nveation wilb becanrd moresapparend by or
reproduce information from ) L
describing in detail preferred embodiments thereof with reference to the attached drawings in

which:

FIG. 1 shows the schematic configuration of a rewritable disc;

FIG. 2 is a block diagram showing the functioning of a test apparatus according to the
present invention;

FIG. 3A through 3D are examples of detailed check lists for verification which is
possessed by the verifier of FIG. 2;

FIG. 4 shows an example of extension of a supplementary spare area;

FIG. 5 is a flowchart of a verification method according to the present inv¢ntion; and

FIG. 6 is a block diagram of the drive to be tested shown in FIG. 2.
DETAILED DESCRIPTION OF THE INVENTION

Reference will now made in detail to the present preferred embodiments of the present
invention, examples of which are illustrated in the accompanying drawings, wherein like
reference numerals refer to the like elements throughout. The embodiments are described

below in order to explain the present invention by referring to the figures.



a rewitable disc such as digital versatile disc random access nenory
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defective sector occurs, the LSN changes. Information on the |ocation of a
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information and secondary defect list (SDL) information, as shown in FIG. 1, and satisfying

the condition that a supplementary spare area (SSA) is full.

To satisfy the condition that the SSA is full, the test reference DMA mirror file is configured
such that a spare area full flag for a primary spare area (PSA) in the PDL is set to "1b"
indicating a full state, and such that a spare area full flag for the SSA in the SDL is also set

to "1b" indicating a full state.

The PSA is provided at the first part of a user data area on a disc during initialization or
reinitialization for primary defects. The PSA remaining after slipping replacement is used for
linear replacement. When the PSA is lacking, the SSA is additionally assigned or extended

in size during initialization or reinitialization, or while a disc is in use.



on a disc in use. For the relation between the LSN on a disc and a
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C-3 disc DMVA mrror file 213 based on the DVA i nformati on, as test
i nformati on. The test information may be part of the C-3 disc DVA mrror

file 2137hé\p¥t reference DMA mirror file may be configured such that a spare area full flag is set
to a value indicating a full state regardless of whether the PSA and the SSA are filled with data

or not according to the above replacement manner.

The reference drive 205 is a modified test recording and reproducing apparatus for testing an
apparatus capable of recording information on and reproducing information from a disc.
When the C-1 disc 201 is loaded into the reference drive 205 and a test reference DMA mirror
file is provided from the DMA mirror file provider 203, the reference drive 205 records the
test reference DMA mirror file on the C-1 disc 201 to generate the C-3 disc 207. The test
reference DMA mirror file is recorded onto the C-1 disc 201 regardless of physical defects
on the C-1 disc 201. Accordingly, the C-3 disc 207 includes the test reference DMA
information which is made for the test regardless of the physical defects on the C-1 disc 201
in addition to the physical defects, and thus the test reference DMA information recorded on

the C-3 disc 207 is pre-fixed information which is known to the user. The C-3 disc 207 is
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The C-3' disc 211 generated by the drive to be tested 209 is loaded into the reference drive
205, and thus the test information is output as described above. The test information from the
reference drive 205 is provided to the verifier 215. In providing the test information, the

reference drive 205 may immediately provide the test information to the verifier 215.

The verifier 215 verifies the C-3’ disc DMA mirror file 213 using expected reference
information (expected values) on the DMA which is obtained when the drive to be tested 209
normally performs processes on the C-3 disc 207 in the SSA extension mode. The expected
reference information may be set by the verifier 215 based on the test reference DMA mirror
file provided from the DMA mirror file provider 203 and the physical defect information
contained in the previously provided C-1 disc 201. Alternatively, as shown in FIGS. 3A
through 3D, DMA information tables may be previously prepared and used.



DMAA. |If any uncorrectable error is detected in any one of the DVAs, the
test result is output to informthe user that the drive ﬂoﬁtMﬁqgﬂpd 209
failed in generating or updating the DMA of the C 3 disc 207. \Wen the
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and Sot. FIGuan: St e uSonHiEh s ey 235 o5 e Tor, PRoXRlskiptarid TR ™
whi ch i neSieit@nd HEhy ﬂ&tqﬁau&f am&&ndlu@&af El\/ﬁ@llfhfr&fgﬁl DMARQDDHPH. l&datee

DDS 1, DDS2, DDS3 and DDS4, and in four SDLs, i.e SDL1, SDL2, SDL3 and
SDL 4, ar@unﬂemhthﬁ througioDAS4tanéin SBE1 virough SHL4i SDA lmdetmcoueterﬁan@éllalnd

whet her v ' S/ PDL updat e counter val ue
is incr gh@ﬁo“h Q\ﬁgﬁte{“ﬁé’fﬁﬁgﬁﬁr"i‘lﬁ% ed or rewitten. The
"previous vaI ue" neans the value of "M before the drive to be tested 209
perfornms the extending of the supplenentary spare area. It is also checked

whet her Tﬂeeeri/&ldéﬁ&uoﬁfofta@m 26t iPR?/ hE¥kintd ARt BeCarvots @kt inDMEs, frqBrof DVAS,

i.e., DVAl, DvMA2, DMA3 and DMA4, are the sane. The val ues "N+k, whi ch
i ndi cat evhible arealocaed iof a BBd-in prhataadctwum)lf avhich are flonatedSblaslead-oet grea.SDL1,

or e} ou %?%Stag‘ TR BLACROLANE: JLPICot e T VS, ﬁ’ﬁaéi‘ak}i‘@%’apbﬁ@%end

update GOMNLI1EYAY tikolRclaBR/ePRT Bl o mf‘eb Fhs, itfe teRtdadunds Bput
rewrltten r evi ous value nmeans t e ‘value of "N''before the Ive
to be tas manaaae per figat nike diiinee @Xdeatasted1@0D ailed én gempdtmgmrthudytmg)ﬂ]ed)mwea
It is al so checked whet her the val ues of the four date counters are

t he same@f the ©-35lisg207 oWhen theggneratiomor ypdating M Sn%"létfﬂ&“e{ the usgmeeds s
of the f DMA% DVA4, are the sane. FIG 3B
shows a tgﬁ%t@k G gstt f&&w%‘#%ﬁ%%%?% t%sgﬁﬁlcncl ude for verification of

the DDS. The check itens of the list include a DDS identifier, a disc
certification flag, a DDS/ PDL update counter, a nunber of groups, a

number Olfo 76119 the PDEBU £ SIL apgté oduntersifent @pa minitialization,athe walues a
first %cal sect or nunber agLSNO a start LSN for each zone, etc.
verifi ed tki" whishpmticate gret vatuesof DDS/BRbappdate qouniezs @rf@@k@@&ﬁmwhé?DShe

value ofp 88 3553 and DDS4, and in four SDL, i.e., SDL1, SDL2, SDL3 and SDL4, are checked
to find whether the value "M" is a previous value and whether the value "k" is "1," because
each DDS/PDL update counter value is increased by one when the DDS/PDL is updated or
rewritten. The "previous value” means the value of "M" before the drive to be tested 209
performs the extending of the supplementary spare area. It is also checked whether the values
of the eight DDS/PDL update counters in the four DMAs, i.e., DMA1, DMA2, DMA3 and
DMAA4, are the same.

The values "N+k," which indicate the values of SDL update counters in four SDLs, i.e.,

SDL1, SDL.2, SDL3 and SDL4, are checked to find whether the value "N" is a previous value
and whether the value "k" is "1," because each SDL update counter value is increased by one
when the SDL is updated or rewritten. The "previous value" means the value of "N" before
the drive to be tested 209 performs the extending of the supplementary spare area. It is also

checked whether the values of the four SDL update counters are the same.



position b7, which indicates in-progress/not in-progress, in the one byte

of the disc certification flag, is "Ob. " If the val ue of(ﬁTEe ﬁtﬂﬂ
position b7 is "Cbh, " this indicates that formatting is ¢ IQ eoz. lff t he

value of the bit position b7 is "ib," this indicates that formatting is in

progress ordin val of. .t ti 7 HrG A~ n
Phe”" ver 1448 R0y s iknterel bt e Snidfindy e oM AT AL Eing, Beas
S checkﬂm Phesdaire BiRS@Ameed  bit positions b6 through b2 in the disc
certification fllag are all "Ob, " and it is checked whether the value of

a bit position bl indicating a user certification flagis " Ib. " It is

al so checked whether the value of a bit position bOindicati gg d| sc
manuf act B3R shawstd eheek dmt Vhigh thesverifiep 215 cam inghuderfor verifieation ©F SemBiDSy

DDS/ PDL t h | ' h
DS, Pot BRI SBREine s EBIRIOH oD bl FREL £ B
i ndi cat i ga@ledubifer SARMNLE oft d16ufsDR/niklbet B 2ries COMESN bER PARRAPY spie drea,
difference'in the DDS/ PDL update counter "M before and after  a test is

"1." It abcatiemofth ficdt dopicdh sedter nunhieer (LENQE aoftart RSN forisach ednegetsups i s
"0001h" indicating that the nunber of groups is 1, and whether the val ue
of the nunber of zones is "0023h, " indicating that the nunber of zones is

35. Mor ver d ther., f rst ry
apare ar B eiticghighn DL ehBcS: APRpne 1P PO et i 4lnd of fo B
primary dﬁd%ﬁfd% B, SthiétS indRRakd i Brogréss/rod uﬁﬁﬁ?i‘éﬂg inthebhebyte ¢ theogigé | on of
LSNO an he start LSN for every zone, the start LSNs of the
second zeentificafiondlag, ishiObuyHf tHeevaBistdf thobit ,poﬁunebl is é@l'e " dlais éndi¢atesdthittased on

t he nunber of, 9.0 6 OCT 2Q04 defects registere The,defects
regi st er@E“?anH%C‘P‘Ei’_le@évggﬂ’feh‘@m}?rﬁfs‘pﬁgg p&é‘f‘@’é?’g l%n it hlé‘s @dicaﬁ?ss 401 and

or ovi dectoTPARREE R Relen?, Koboringly; ulihe HLELFIRDICHATH BRI, TR (e
r emai ni ngerifies 215 aétedniassthabivimatpiag had fafled. SRfadditich) 443 che@kédtwhalﬁ& nesemred ure
are.all "00h. " As shown in FIG 3C  check itens for verifying PDL

st r uct urleit pesitions &6 ahrongh b2 imihe dise certifisation-fiag are pll £Ab.'aad if i CP‘Fﬁl‘eTbD@em&h
| ntegri " the %];lulngf it éosftxsonabri malrc]:atli'rrl]g a %geq cBftftitation flag is "1b." It is also checked

whether the value of a bit position b0 indicating a disc manufacturer certification flag is "1b."

To verify the corresponding DDS/PDL update counter, it is checked whether a value M
indicating the DDS/PDL update counter value is a previous value, and whether a value k
indicating an increment of the DDS/PDL update counter representing a difference in the
DDS/PDL update counter "M" before and after a test is "1." Itis atlso checked whether the
value of the number of groups is "0001h" indicating that the number of groups is 1, and
whether the value of the number of zones is "0023h," indicating that the number of zones is
35.

Moreover, it is checked whether the first sector number in a primary spare area is "031000h, "
and whether the last sector number in the primary spare area is "0341FFh." It is checked
whether the location of LSNO and the start LSN for every zone, that is, the start LSNs of the

second zone, Zonel, through the 35th zone, Zone34, are determined based on the number of



It is checked whether the PDL identifier is "0001lh." The n%eb g %ntries
in the PDL is the sumof the nunmber of physical defects o h C - 4004 sc
201 and the nunber of defects registered in the PDL of the test reference
DVMA mirror file provided fromthe DVA mrror file provider 203. For

fof ect | viHB0a PR B RPL Dhe ALrsE T Eea TR LR shyHing pufthd 8eRER &
checked athefisc RAband defictatcgitrad HN@EPDIPof ihdttest ¥éfeienod DOMA tiieroe £l di s¢
207, "1Ob" indicating a G-list of defective sectors detected during user

certifi cprovisted feond thel DMA inxittiot filé prgvidee20®- | i st generated due to the SDL
conversion are the sane as those in the test reference DMA mrror file.
It is checked whether the defective sector nunbers in the PDL are witten

o Sot U9 Paied bt it e debet HARESH: ENBIAE oG B4l Y DB

struct ur gnichgkYeeapmofP identifier, an SDL update counter, a start
sector nunber of a secondary spare area (SSA), a total nunber of | ogical
sectors, an DDS/ PDL update counter, a spare area full flag, a nunber of

entries in the SDL, an integrity of the SDL entries, an un-used area,
r eser vedAaskewn ieFIG. 3G, gheck Herox tar wgrifting thet Bl simictpigdpelpde a PDLsidentafiery,

et hor & nyPeoRFits b BB RRBRGHY POt B AR GEMRASE ok 2 TTCIC

val ue, and whether a value k indicating an increnent of the SD-—update
counter representing a difference in the DDS/ PDL counter "N' before and

after a 1t1@$éhecked whether tHOPDES itléntified i"000MKT PROdurhbes of eatriesin thedPDL is the
correspondi ng DDS/ PDL update counter, it is checked whether a value M

i ndi cat i sugn ofide PDSbemf phpsieal defeoisondhe G- disc 304 aad gheayimhes of defeets regigered

whet her a ya I ndicatin l.ncr nt af .the J er
‘et BePPL e biselirraeh DME muRen By Bz I e DAL iR Rh ne et

t he seco r h S ; %S ' Fo a
val ue i n%%a??ﬁ%ﬁgﬁﬁﬁlﬁlt élgt thé}f d’a!iséaf lﬁlgg%ri ve’ ta g‘y pl?? te fé‘;' g%dhggfgtgﬁﬁtgs

t he SSA. nihber ardeheckal. Farftihe BDEeniiypei itiochetkddewhatlodr /666" indicatingia knewmn

22»[ 2\,4? lt ﬁsgsggagtg% érﬁéleégétq%]cg@nlga Q'yirsl ﬁ’gtirtlghae thllis\t/ of Elgfegt?vet see%tto?sd deztgc%eci s to

during user certification, and "11b" indicating the G2-list generated due to the SDL conversion
are the same as those in the test reference DMA mirror file. It is checked whether the defective
sector numbers in the PDL are written in ascending order. In addition, It is checked whether

the un-used area is set to "FFh."

As shown in FIG. 3D, check items for verifying the SDL structure include an SDL identifier,
an SDL update counter, a start sector number of a secondary spare area (SSA), a total number
of logical sectors, an DDS/PDL update counter, a spare area full flag, a number of entries in

the SDL, an integrity of the SDL entries, an un-used area, reserved areas, etc.

It is checked whether the SDL identifier is "0002h." To verify the item of the corresponding
SDL update counter, it is checked whether a value N indicating the SDL update counter value
is a previous value, and whether a value k indicating an increment of the SDL update counter

representing a difference in the DDS/PDL counter "N" before and after a test is "1." To verify
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predeterm ned area, as shown in FIG 4. Accordingly, it is verified

whet her the extension of SSA is perforned normally by cbeéﬁid)[g @lﬂe start
sector nunber of the SSA and the total nunber of |ogica o804 when
the test reference DVA mirror file includes informati on on the nmaxi num
avai | abl SA, he drive..to te 09 is s ) ' C

current t. e f %%c%ﬂff???qi%ﬂq%/ g@zﬂ 'ﬁﬁé Icé)ungfr’efg??%}ﬁgg?ﬁ%&géﬁ&uésjil/%{dgg\ﬁe

| nfor matjh@Raiy b ‘Dlmﬂﬁcﬁ‘t’@édtﬁwr SafeeAs ﬁ%@e%s%ﬂlet, afid S$Bether ARAIWRIK Ve tO

be tested 20971 s al so supposed to record the informati on on the extension
in the ibfSatinkctheimtirergeént,ofithe DOS¢PBE kipdatatveumter ist'Hi.'5s ext ension is .
performed normally. Meanwhile, since the spare area is not assigned an LSN
and not included in a file systemarea, file systeminfornmation changes

wh he,k SSA i ded. This is.b e th I, | I nf '
el udi g Seee ke ST Eiprd e U e iEats ol g e PSR S ppts i SR on B
start angl aRd an RO fuififFaglis sét 6 vhi ﬁgﬁ:ﬁtingaé‘ HohfaliSstdtd &s tHeCfiveqd bglft%s\f@if h

the file systeminformation Is recorded nay change as shown in
Accor di ri2f9yextentds tle §84f erabl e to check whether the file system
information is correctly updated when verifying that the SSA is properly
ext ended. Because the total used area of the SDL is known, if the nunber

of entri in the S IS cked, ..the.sjze of the un-use rea of the SDL
Ohn Do duheh e retRiznss VLS i, filf dciblef SasRrmpgribf B an Fadafle FReagfor { no
un-used . of "4l ' | ' 4 8; ' of
the 33 AR ind 554Te arfveqs bOMCTI00 M o o thOSHA ATaE B D Y A per

of ent ripreddterntihesl HEX,, asahowalis B1G. 4heichendinghy, it is-vesifibdavhesher she extensiort FFh.

" Also, it is checked whether the expected val ues of 0gll eryed areas
i s " 00h.of"SSAsiscnestormed gormllydby ¢heekips the start seofey RpuRber; éh%{%ﬁﬂé thenotay i ve

to be tested no generates or updates the DVA after extending
t he SSA%@&F%?%&“‘[%[S%#&XDNA read fromthe C- 3 disc 207 by checking

whet her information contained in the C3 disc DVMA mirror file 213
conplies with the predeterm ned reference information. The result may be

di spl ay eg'hé®the téshrefersfide. DMar mirkorile irftiudes ferniation vantid maximuyn aveglabldeSSA ,
di splay unit. Therefore, the user can be inforped whet her ,th%ydri ve to be

tested 2bodrive tedieltested:2094s supposdiie caleelatecuirepbIA apypn additionally assignable

area for the SSA using the information on the maximum available SSA and extend the SSA.
The drive to be tested 209 is also supposed to record the information on the extension in the

DDS. Accordingly, it is checked whether this extension is performed normally.

Meanwhile, since the spare area is not assigned an LSN and not included in a file system area,
file system information changes when the SSA is extended. This is because the file system
information including the size of the file system area is usually recorded on the start and end
portions of a volume area, and thus the location at which the file system information is
recorded may change as shown in FIG. 4. Accordingly, it is preferable to check whether the

file system information is correctly updated when verifying that the SSA is properly extended.

Because the total used area of the SDL is known, if the number of entries in the SDL is checked,
the size of the un-used area of the SDL can be determined. Accordingly, it is checked whether

the size of the un-used area of the C-3' disc DMA mirror file 213 is equal to the size of the
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i nformation on a disc in the SSA extension node. FIG 5 is a flowhart of
a verification nethod according to the present inventiqf.§ O @®® disc
207 is generated by recording the test reference DVA mirror file, which
has conditions described in FIG 2, on the C1 disc 201, which has

diti d i i FlG. .2 .i i -Ne: - i 207
o SR 3t ol U SBL it bl AP BE Buimblr BPehrcibEi e ST e o0 ¢ 207
be t est aehed? tREAL-QSdBared REESHEFFRN W&, Gt 18 cHedked AhétheR thie dxpested ealiés e

SSA extension node, in operation 503. I'n operation 504, the DVA

i nf or matalloesearsed @rags i5r'60h'he C-3' disc 211 having the extended SSA, and a
C-3 disc DVA mrror file 213 is generated based on the DMA information,
as test information. The C-3'" disc DMA mirror file 213 is verified in

i on. 505.. Th L fication d f or med US|
i or e opaver eyEte § EGUALS orfe WBeLRR U PRI PO HGRETS,
ver i 1 elacqdiiied 8P Gpddetin DNTAGieR cxtelihg theBEMhedokdigy e BMA fead fiohthel he

e verification I's output in operation 506 so that the user
can est iGratdisct 205 tpecHeoking vdettet infoemationwentaineden thsCeld AGIDMA @irrer fikows

the drive_to be tested 110 havin | i ght,. source to emt |light,

f ocusi ng13&pmpbet Wih tl{ed)rprgqgggupfﬁgre?qr Ipfopmation: egwtsulgmy o8 dgsH'iage@f(gc D,
and a ¢ I | . . = e hil S A4 )

The ver iy ey S Bis, 2 rtodd i ubirhag huAEPhisPl? ubie? Tetbres BeGE: &

oper at i ®e ifforrab&whether tk ldeive Bbbe tested 26T norhaxily akeais and generdtes qrigsiates DMA —_
invention, a drive to be tested perforns processes on a test  disc (a G3

di sc), imformation oradisstintheS$hgxgnsipmAedsi sc (a C- 1 disc) on which no
information is recorded, and a reference DVA mirror file for testing an
SSA extension, in an SSA extension node, thereby allow ng the user to

verify %@e& tf{b(%vcggnit\{)? .ah&{iﬁgat@%glﬂ?@%&;%ih%%fe@ Sseff fhvERIG. 2TRS CH

updat es i hfformation i xt ension n addition, according

to the HRIOTisgoreitkd 6 redofding S8 testaryfepeics ®MA| ntirporcfilec whichéhat estdidorsc,
thereby reducing the cost by not requiring a manufacturer to produce and
provi de desasiteddn FiGs2, omths C-ugdisc 2y whiddhasecopdisions desgribed l!i’sll:lﬂg 2, Hg

reference dr.i ve the DMVA mirror file provider, and
operation 501.

Next, the C-3 disc 207 is loaded into the drive to be tested 209 in operation 502. The drive
to be tested 209 performs processes on the C-3 disc 207 in a predetermined SSA extension
mode, in operation 503. In operation 504, the DMA information is read from the C-3’ disc
211 having the extended SSA, and a C-3’ disc DMA mirror file 213 is generated based on the
DMA information, as test information. The C-3' disc DMA mirror file 213 is verified in
operation 505. The verification is performed using expected reference information (or
expected values) in the same manner as performed by the verifier 215 described in FIG. 2.
After completing the verification, the result of the verification is output in operation 506 so

that the user can estimate the performance of the drive to be tested 209.

FIG. 6 shows the drive to be tested 110 having a light source 22 to emit light, a focusing

element 24 to focus the light from the light source on a disc D, and a controller 26 which
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the G 1 disc. Although a few preferred enbodi nents of the present

i nventi on have been shown and described, it would be ap[ﬂ'gc@@'f e@ﬁoy t hose
skilled in the art that changes may be made in this enmbodi ment hout
departing fromthe principles and spirit of the |nvent|on t he scope of

whi ch is def| t he cl.ai ang. t heir equiyval ent.s OCT. 2004
CLA NS VipBiTolsdhe ightaouoe 22" 1 ThesVSriicntion BIOCeRs JeRS/IURg ehotie ekt GieTigahbnt
area (D,l;(m) LYRETBR qugh il@xtié)n or updating function of a recording and
r epr oduci 8 Fg’gara records information on or reproduces
information froma d| sc vvlth DVA i nformation, the method conprising: v
extendi ng a supplenentary spare area of a test disc in the recording and
r epr oducAsndescapgalabaye,sin tis prgsenhmventsin, didsive\m') bétested tperfofras processesiéma et i on
and geney, at tes |r1format|onfromt st dj.sc nd conpari.n
o1 oF enchiss (a3 i) oHhIEh fped SRRl GR¢ (o ok Wsdion WRER Aa R rmation
the tesg réé&cgerd"%d Qr?efeﬁengé E}Mﬂ%@rorr %ﬁé‘ vd"rl t0dtin %' §SA3 BkeRGo in A& SAEST

0 clarm

i nformati on er e| test ref’erence

i nf or matdxeension rAodd, tliedebyf allosving the hiser twetenifyl v@xﬁatlﬁf d1erﬂr2v,e tofbertested horgndligst
reference information has a spare area full flag set to a value
i ndi cat i regdstandteenerates & ypdaiesy Db informasion; ig the,PPA extenyige mqehol@ agditionai m

3, wherejin the test informat Ialm
3. uner AFHEHE 38} pieyrB MRS S ubhe b Pysiralif oriied e RIS Birebt ot
di sc. 6.reditgngTBictQOsE Y ndt'r dm% Wi Eicturé® p16diarand $ré\a® tHesest disc. The
verifying a str cture of t inthe test information; verifying a
di sc defusar may prastuceithe -3 di®DSjngahe réferenesdrive; fthe PAMA amirror fide propidey, and
primry ﬂefefdsllst (PDL) structure of the test information; and

Although a few preferred embodiments of the present invention have been shown and
described, it would be appreciated by those skilled in the art that changes may be made in this
embodiment without departing from the principles and spirit of the invention, the scope of

which is defined in the claims and their equivalents.
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verifying a secondary defect |ist (SDL) structure of the test information.
7. The nethod of claim®6, wherein the verifying of the DWH% th ?tﬂhi
conprises: 14 0 6 OCT 2004 checking whether errors exist ithbBa ; o} of
four DMAs, which is the DVA witten in four positions on the test disc,
two of which are |located in a lead-in area and two of which are |ocated
in a Ieag-gﬂgggrea on the test disc; checking whether val ues of DDS/ PDL
update c & s in four DDSs and in four SDLs are "previous val ues,"”
whet her &@frenqnts of the DDS/ PDL update counters representing a

di f f er entef ¥ $HECEHY PDL update counters before and after the extending
of the supplenentary spare area are " 1, " and whether the values of the
DDS/ PDL updat & couftmetod of senifyingsadefectdnanagement aiea (RMA) dnfgamatign Spi

d in the four..SPL " ' | " whet.

her enentbgtion i epfting Bt ot B FEbiR Hid 8fanBe 4R MO eonrdshe sot

updat e Cﬁ%ﬁﬂ@p%fdgrﬁp@adce@fiﬁﬁfmﬁm f¥mandisd iR DMACinSoraRkiBAENe FhthsPar €
an

area are it 1, whet her the val ues of the SDL update counters are
t he sanec¢ompmsiegiecki ng whet her contents of the four DMAs are the sane. 8.

The met hod of cl aj.m 6, erein the verifying af the DDS conprises: .
Ehecki ng whet FEFRUREPSPRIGHEI Y PRreaes of bt @b D FerarGI0E aus EekpdHsing
whet her oo . S e L an
R T T e i R
certifi cfrbmothe a¢scldizcvaridue of a bit indicating user certifieation are "

| b"; checki ng whether a DDS/PDL update counter value is a, "prevjous value"
and whet her egmpasingapisrance informatiopsxpasted frem the test seference mformation with the

of the sntnbifiap P kst LREAH B Setafbn BEREEARORRIGE LT DTG "

groups is a predeterm ned nunber; checking whether a nunber of zones is a
predet ermi ned nunber; checking whether first and | ast sector nunbers of a
prinmary spare2ar eaThe method of claim 1, wherein the test reference information is a mirror file.

3. The method of claim 2, wherein the test reference information has a spare area

full flag set to a value indicating that the secondary spare area is full.

4. The method of claim 3, wherein the test information is a mirror file.

5. The method of claim 3, wherein the test information is directly read from a
DMA on the test disc.

6. The method of claim 5, wherein the comparing comprises:

verifying a structure of the DMA in the test information;
verifying a disc definition structure (DDS) of the test information,;
verifying a primary defect list (PDL) structure of the test information; and

verifying a secondary defect list (SDL) structure of the test information.
7. The method of claim 6, wherein the verifying of the DMA structure comprises:
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predet erm ned sector nunbers, respectively; checking whether a | ocation of
a first logical sector nunber is determ ned based on a nubibe OCEf 20847 ect s
registered in the PDL; and checki ng whether a start |ogical sector nunber
for each zone is determ ned based on the nunber of defects registered in
the PDL. 15 Ochecidinb witkoter rrofdkistBh B0 of fodd DMAs, WIREIRIsTthé DM X urittet! iR9
of the PDL structure conprises: checking whether a PDL identifier is a
pr edet er foureqosiviahsien thertestkdiseg twin of Whichare lothted infa leawt-ini area amd tweoPBhichs
the sane as a n rrbe[fﬁgf defects registered in the PDL of the test

r ef er enc@’ IHF‘H?‘?L:H{? d-oyferea QB f58f ‘hﬂ‘et her defect lists included in an.

Integrity of ' ' :
ref erence inf g%%@%‘”%ﬁ@ﬁ%?ﬁ?ﬁ I%FE % t%?onu]h ?§%n@§ltel|)r!1jststﬁg&\l/ﬁeﬁ¥ >§Pr1f5 of
the SDL ater'peéwiows vaduwes]"i wheher inbremiehs @f ieeDDSYPBD updhtei cdentets depreseriting a

predet er ni ned val ue; checki ng whet her an SDL update counter value is a
"previ oudiffeseneein ghedDRRA Ik update cownters hefare gpd afier theexigpdiag of thaunt er

o i in.
ext endi ne RSB ARG, | p R e B brihe LHESREH, SRRl "
DDS/ PDL grdaté ai@unt er value is a "previous value" and whether an

increment of the DDS/PDL update counter representing a difference in the
DDS/ PDL  updathkeckingnwhsthdsofines of ABLafpdate qonateescinghelfouy SIILg are "previous

suppl ementary,spacte area is ". 1 - checking whether a starl sect.or er
of e oo giaesy WBee Atfhent e e S S pafheetl Sontienfid b Biffermeit el
properly ' ' . ' ' i w1 b

eor: ! anupe BRREbPBr thd difer The Euldibg'or HoRpiblL iy SRR SRR AR 1 Diodl |

I s not f whethedthe vihes ofthe@DDblupddteconrters fary thegamepaml i si ng recordi ng the
test reference information on a blank disc to generate the test disc. 12.

The met hod of clkacking, whethegcantents of the fous DMAs S8AMEf or mati on is recor ded
on

8. The method of claim 6, wherein the verifying of the DDS comprises:

checking whether a DDS identifier is a predetermined value;

checking whether a value of a bit indicating in-progress in a disc certification flag is
"Ob" and whether a value of a bit indicating disc manufacturer certification and a value of a
bit indicating user certification are "1b";

checking whether a DDS/PDL update counter value is a "previous value" and whether
an increment of the DDS/PDL update counter representing a difference in the DDS/PDL
update counter before and after the extending of the supplementary spare area is "1";

checking whether a number of groups is a predetermined number;

checking whether a number of zones is a predetermined number;

checking whether first and last sector numbers of a primary spare area are
predetermined sector numbers, respectively;

checking whether a location of a first logical sector number is determined based on a
number of defects registered in the PDL; and

checking whether a start logical sector number for each zone is determined based on

the number of defects registered in the PDL.

15



the bl ank disc regardl ess of the physical condition of tIF-Qe mgﬂdi sc. 13.
The nmethod of claim1l, wherein: the extending of the sup 6 O‘tspare
area conprises generating test information such that file system -
information of the test disc is included in the test information; and the

conparing congr i Sehydeifiod STE1RY, niﬂ{eréiﬂ ghef \iééﬁyi% %g@%@ POL Qfri&hieddnipriskiided

in the test information is correctly updated. OCT 2004.14. An

appar at us f or checkingwghetheted BDL identifipe iea predeeeminPlAaluenf or mat i on

generation or updating function of a recording and reproduci ng appar at us
Whi ch r ecor ds cheqking WaEhE Bims of epirisa e de BIAE i Fhssns 2 Agtamibea o8 detere

DVA i nf o%%%@a,in %}{}ePﬁBQ)?rtﬁet &gﬁ refe %ﬁ&%ieiﬁfiopﬂéﬁ&. raﬁﬁerence drive generating

test infor ion froma test sC e récording and reproducing

appar at us per thédkingowhaRsSREeco listh it lideatin gh Siftedrity df SePPDEMRe3Ye GRJafe
area extension node; and a verifier conparing reference information,
whi ch i saeese sasdn theggstirperenss infpanatiodince information, with the test
information, to provide a result of verifying the test information. 15.
The apparatus of claim 14, wherein the test reference information is a

mrror file. 16, TiheHRARAShaifle, Wihdh b vetlipng of Mo DL Sihorli! RRRRRE:

I nformati on has a spare area ful g set to a value indicating that a
secondary sparckeckingawhethdridn SDIL identifier &pppreddtersnioéd vdla¢;m 16, wherein the
test information s a n;lrror file, 18. The apparatus.of clai,m 216, erein
the test infoFRgking vhether,an STk update gopnier ‘t‘ﬁ% i8R PHYIQUsSYalyf’ and whethergn
apparatu ' i Lotk Lt e
o Flscmit e e Spi HBRLE cBubQreffigbadde o Hiffekerof T e Xt TR ol
test inf beford ahaftet the exterding 0ffheGupplementaRphresdreaidst'W'e in the test

: 21]: 8{ gt : 82_ a21?«3ciinsgev(v:I?ert]l(ljear1 rayDgg}‘P%:ﬁ ull)éa%é co(uxsltl:t)alf)valsug risua(l: 't'purzs\(laiousi \r']ahtleh'eantde“?ﬁether
an increment of the DDS/PDL update counter representing a difference in the DDS/PDL
update counter before and after the extending of the supplementary spare area is "1";
checking whether a start sector number of a secondary spare area (SSA) and a total
number of logical sectors are properly set according to the size of the SSA which is designated
by a user; and

checking whether a spare area full flag indicates that the SSA is not full.

11.  The method of claim 1, further comprising recording the test reference

information on a blank disc to generate the test disc.

12. The method of claim 11, wherein the test reference information is recorded on

the blank disc regardless of the physical condition of the blank disc.

13.  The method of claim 1, wherein:

the extending of the supplementary spare area comprises generating test information
such that file system information of the test disc is included in the test information; and

the comparing comprises verifying whether the file system information included in the

test information is correctly updated.
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20. The apparatus of claim 19, wherein to verify the DVA structure, the
verifier checks whether errors exist in any one of four DMAs, which is
the DVA written in four positions on the test disc, two %f Wléﬁ are
located in a lead-in area and two of which are Iocated 4 QUledlBtout area
on the test disc, whether values of DDS/ PDL update counters in four 17 0 6
OCT 2004 DDSs and in four SDLs are "previous val ues," whether increnents

of the DDS/ PD4.updaAn@pparatus fartsstingpr defent manggemetit fafear @A) iimfortatiadDS/ PDL

update counters bef&re d afte%r t he . extendi ng of the sug Iecg‘ent ary spare
ar ca ar EONCEAHOR Of ABYH e TYATIB:Ol grrepaTgingrsaiFERTONpRIAE BPPALEHIA PN HFOICh o
sane, : Ffldks S : 5 i ous
vl wes, "Gyt O BFretodii HPSHFRRORAN £ e iul DR Tiformelch, 30 anindt

di f f er ensénprisiighe SDL  update counters before and after the extending of

the supplenentary spare area are "1," whether the values of the SDL
updat e count e Eefrence drivesgengrating, teshndermation drang Aest disciafigr therecordingsangdy e

t he sane . .The_appar f [ 9 iLn 1L t he
veri 11 ortePhucih8 SoRRERH oy B e ine AP URL T b Sublbatanibotd Hee

whet her &tetdloaenéde; an®it indicating in-progress in a disc certification
flag is "Ob," whether a value of a bit indicating disc manufacturer
certificati orn warifies compamingfeferemdetinfomgatden, witjchuiscaxpeesed fromcthe itesh refexgnce | b,
" whether . a DDS/ PDL update. counter value is "previous val ue". and.

whet her BfPrTABPRALITE thsrteqtiaforpasamrp PHRyade & Festls oF uprlyang té det mfgfimation.
difference in the DDS/ PDL update counter before and after the extending
of the supplenentary spare area is 1," checks whether a nunber of groups
i s a predet erifi. nedleadpparats oflidirr 14 fwheoein shd testareferembetinfonmatoh istaunérorand
first and |last sector nunbers of a prinmary spare area are predeterm ned
sector rfil§bers, respectively, and checks whether |ocation of a first

| ogi cal sector nunber is determ ned based on a nunber of defects
registered in the PDL and whether a start |ogical sector nunber for each
zone is det efgri nethdapenvftdemnisvteréih titelestcreferértgiiffoemeation hastdigpalRDL.
22. The apparatus of claim 19, wherein to verify the PDL structure, the
veri f i erarexfidlcflag sahéo haalug imibtatingdhatiaf seeondary spape argadefull ned val ue and
checks whet her a nunber of

17.  The apparatus of claim 16, wherein the test information is a mirror file.

18.  The apparatus of claim 16, wherein the test information is extracted from a

DMA on the test disc.

19.  The apparatus of claim 18, wherein the verifier verifies a structure of the DMA
in the test information, a disc definition structure (DDS) in the test information, a primary
defect list (PDL) structure in the test information and a secondary defect list (SDL) structure

in the test information.

20.  The apparatus of claim 19, wherein to verify the DMA structure, the verifier
checks whether errors exist in any one of four DMAs, which is the DMA written in four
positions on the test disc, two of which are located in a lead-in area and two of which are

located in a lead-out area on the test disc, whether values of DDS/PDL update counters in four
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entries in the PDL is the same as a nunber of defects registered in the
PDL of the test reference information and whether defect ﬂiﬁsﬂ@]’ilﬂﬁ!}uded
in the integrity of PDL entries are the sane as those set in the test

reference information. 23. The apparatus of claim 19, wherein to verify

the SDL EUSthuﬁ&fodr@)NseJréf"E%iouS} Rerks " WiRtHee inckémeétds of ARMODS/EDL updite
predeterm ned val ue and checks whet her an SDL update counter val ue

r epr esencounters représentinga diffarencadn 8L DDSRPE updata icountbrsthefere and aftér the t he
18 0 6 OCT 2004 extending of the supplengnfary. spare ar ' "Qr evj ous
val ve. xR et the SHoRPRadan SRre B alp | Bhaner Rt o ine SLeTh: e
di fferen ' t I ng.

the suppoumists iédneidme, RRlier QUEN GF'STIE WL, AR, nfihe I STALS £0ChiRVIR

val ue i ealaes, pwhsthetiacrealenss,of i 8Dbapdancounters repnésenting difforducPhi the St e
counter representi ng‘?a difference in_the DDS/ PDL update counter before

and af t e¥pdafrecauptesy Befare d aftce tha piendingnefthy suppleraeniary sppre areqaﬁe ‘Wet her a
tart QF S f
Togt car - ShhertEYFhectr B SBT UpIRCYoRRASLEE Jart 00w EohH of JUTREE 2

desi gnat BMAYarR thé §dme.and whet her a spare area full flag indicates that
the secondary spare area is not full. 24. The apparatus of claim 14,
wherein the reference drive generates the test information such that file

system i nfor ionof the test dis on which a_s tary.spare area
2 extended, Th | LG e ChRPLL. VSR acran BB TS De JeiirEt diis
verifi eswl’i@lﬁéﬂ?bﬁﬁ‘ﬁeﬁt?ﬁ& is ?éc%f@dnﬂieﬁ%ﬁie‘, Wheihf b YaRE dfA HiRdicalhg
information 1s correctly updated. 25. The apparatus of claim 14, erein
t he ref eineprogress invedise certifisatidneflageist”Ob s evkatker@evalue off avbit imdicavingalisel ank

disc to generate the test disc. 26. The apparatus of claim25, wherein the
r ef er enclBapHacrarer sergifigationand avalue pfa it indicating user ReTtifacatign are, olby | Mhethsr s

regardl e ﬁmypgfupgigkéséoﬁﬁ!er nglgg id ) O&eWoug ?%Nﬁl) ?l?&r}vgétiﬁrglj[ a}%i%xcrdﬁléﬂfjbpﬁfé of

verifying ect management® ar ea I'S-properly
gener at eDDPYPDRAPdEE dolinter Fepedsentinida aifférémep 0 thecDDS/RIPD apadite sotmteichefore

records or reproduces information on or froman optical disc with the DVA
i nf or mat angrafter ithe evgendiag of the supplementary spare area is "1," checks whether a number of
groups is a predetermined value, a number of zones is a predetermined number and first and
last sector numbers of a primary spare area are predetermined sector numbers, respectively,
and checks whether location of a first logical sector number is determined based on a number
of defects registered in the PDL and whether a start logical sector number for each zone is

determined based on the number of defects registered in the PDL.

22.  The apparatus of claim 19, wherein to verify the PDL structure, the verifier
checks whether a PDL identifier is a predetermined value and checks whether a number of
entries in the PDL is the same as a number of defects registered in the PDL of the test reference
information and whether defect lists included in the integrity of PDL entries are the same as

those set in the test reference information.

23.  The apparatus of claim 19, wherein to verify the SDL structure, the verifier
checks whether an SDL identifier is a predetermined value and checks whether an SDL update

counter value representing a difference in the SDL update counter before and after the

18



conprising: setting a test reference according to a supplenentary spare
area extension test node; generating test information frorn tﬁhggﬂ%M

i nformati on, which is generated or updated by the recording  an
reproduci ng apparatus, according to the supplenmentary spare area

ext ensi ogxtbRfihg HOHE suppénértfS $pareGra ik 8 Fprevifus VERuk [ "WhEhE M ih&Skent of the
I nformation using the test reference in the reinitialization test node.

19 0 6 CBIPLapd4te zeuntEhrepresentiing aodiffeteacerindic SBeumdate ¢duater defore nidafietthen
is aDVAmrror file. 29. The nethod of, ¢l ajm 27, rein the test

T o it PUFIIEE of e Stpriethentary P inca ik v hetherra BDDYBBL pdire conntar valug
30. The f : | ' ' ' i on
ot Sem eeviEhs i, Swhlihel B kot of REXSRYPIN yBlarh WBudiECtept LRI | O
file havdiffgrense i thei DS/PIHC apdias youhedrebefort iand aft&ih edehdingofttee fill the

suppl enentary spare area. 31. The nethod of claim 30, further conprising:
obt ai ni n¥iPRlEMentary spase argade " by Whether agtachesstor phynbiet af a qeqoadery spare:ared ank

di sc; angiqaG i.ni ec tes |.S recardin re-fixed ntent s of
2 D § el i 0P nBpBéc 10 b e bl Blop il S SRR ot SEERE BRI T e
t he suppwRieR @ésggxﬁ&ﬂ_ftﬁ aAlised dnd vitiekter la%Pﬁxl&Qréd fulltflagl indica@s Bfat tRRcoflahg
the second test disc in generating the test information. 32. The net hod of
cl ai m 31spagghareeismatHellexecut i ng of the test conprises checking whether
the DVA information of the second test disc conplies with a predeterm ned
DMA structure having a predetermined file system 33. A nethod of

verifying whejfier gﬁ?%@;@%ﬁ 14,%?&(1%5%&5@&?@ eraite%vﬁ é!eﬁ?r' y

gener ated or updat I ng ‘and reproduci ng appar at us

recor ds imformatipn subhabat file)§ysteminformation of tHertestdiso, exptvhichla sipplementaty $paee DVA
I nformation, the method conprising: generating test information fromthe
DVA i nf cHR%iS exfendegh is fpciuded i, thedest dnformatinms aad) the verifier verifies whether the file

system information included in the test information is correctly updated.

25.  The apparatus of claim 14, wherein the reference drive records the test

reference information on a blank disc to generate the test disc.

26.  The apparatus of claim 25, wherein the reference drive records the test

reference information on the blank disc regardless of the physical condition of the blank disc.

27. A method of verifying whether defect management area (DMA) information
is-properly generated or updated in a recording and reproducing apparatus which records or
reproduces information on or from an optical disc with the DMA information, the method
comprising:

setting a test reference according to a supplementary spare area extension test mode;

generating test information from the DMA information, which is generated or updated
by the recording and reproducing apparatus, according to the supplementary spare area
extension test mode; and

executing a test for verifying the test information using the test reference in the

reinitialization test mode.
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by the recordi ng and reproduci ng apparatus, according to a supplenentary
Spare area extension test node; and verifying the test in&orzﬁiion usi ng
a test reference for verifying the DVA information. 34. T i holof
claim 33, wherein the test information is a DMVA mrror file. 20 0 6 OCT
2004 35. An apparatus for testing a recording and reproduci ng appar at us
whi ch records or reproduces information on or froma recordabl e and
reproduci bl e 2%t i cZhe diethodwifichaimed7e othereimthegtestenformatan {SEVAMA miiorondilé.on
to check whether the DVA information is properly generated or updated,
the apparatus conprising: a nodified drive unit generating test _
| nformation fapm tige rRRAYEhA2LRARIGH oy hALAMTH Ity Feddfibmd SC
which is obtalned after the recording and reproduci ng appara 18 periorms
ext endi NDMA atqadrendint ased fopanestarea on the test disc with a DVA mirror
file corresponding to the extending of the supplenentary spare area; and
a verifier conparing the test information with predeterm ned test

i nformation” rrespondi t. dj of the I ntary.spare
area to veri f§/&a _t@g? Hﬁgg’s%gI({fgl%‘giﬁ'ﬁg%geﬁ%ggﬁeﬁgmu g??ﬁﬁﬁ%%gflfo é?%rf)n t he
test i nfemigised fecofding PAEFiXEd donfentd dfea DRMA add Seleii@’2DNA Hirfot Fldhafin
wherein the nodified drive unit reads the test information froma

area on $uificicaissecetidery defectdisb(§Ie)sdeafénts tocfill thersupplententany spare hreaverifier.
38. The apparatus of claim 37, wherein the test disc is a second test disc
on which pre-fixed contents of a DVA are recorded in a first test disc on
whi ch known sic f Blank disc, and on which a
mrror file ﬁg%/ii ng?geu@ghglﬁteoztda?g?ghg‘gﬂr&%ggg?lg??m ist (SDL) defects to fill
t he suppl enmrendtdiningafinst esedise by fannng knowis Physicairdéfectd onfa biemk digc;nand

whet her a recording and reproduci ng apparatus reads and [g‘{goc.esses. def ect

rranaggment ar@éall(lmsefmlddﬁmﬁiccbd reeaspimg| pre-finsehepnisnis @f a MY igrthe Higst test
oL ool B DR EATREh frof B R 08, e MBSl SRS B 0 e e

appar at ugsttdisc) i@ usihg the second test disc in generating the test information.

32.  The method of claim 31, wherein the executing of the test comprises checking
whether the DMA information of the second test disc complies with a predetermined DMA

structure having a predetermined file system.

33. A method of verifying whether defect management area (DMA) information
is properly generated or updated in a recording and reproducing apparatus which records or
reproduces information on or from an optical disc with the DMA information, the method
comprising:

generating test information from the DMA information, which is generated or updated
by the recording and reproducing apparatus, according to a supplementary spare area
extension test mode; and

verifying the test information using a test reference for verifying the DMA

information.

34. The method of claim 33, wherein the test information is a DMA mirror file.
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"test information; and conparing the test information with reference test
i nformation to determne a verification of the recording aaqigﬁar ci ng
apparatus. 40. The nethod of claim39, further conprising: 21 2004
maki ng known physi cal defects at predeterm ned positions in a blank disc,
to produce a first test disc; obtaining a second test disc by recording
pre-fixed contents of a DMA in the first test disc, and recording a

mrror file ha¥i ngASAPPRIZMEARr CENgRIEGCYrding dk reprodicingapparaiws dehich regords| |
t he supp ry. § oo ' | L SChavi J .ecor.di ng
and 1 opr SarEroek, RRFREIEA SR of fo frechdleid R peblotieA i lf oG
area on iragageafeansreh ePMAY mforniatiof) € Elietk Svirettied €RNDM £ Sifofth&tfons tphopely DVA
i nformation; and reading only the DVA information fromthe second test

di sc wi t Beneratedompupdaiede thepapparatussiomprisingef er ence drive, to generate a test
DVMA mirror file as.the. test informatian. erein the reference.te
Onformat +on | & Tt v Tl geReaf tesarpdiGH o fhe Eeferuhd B S be
wher ei N {fGmERidR 3 laht nifSis ehaftet g t i b ! of
the second test di gcgséoqgrrg})iwgs vvistﬁﬁa p?egé\?%rr?n&%gﬁl%%l\/g S r()gtggtlgé g?ﬁa'r{&ﬁs
checki ngperfaniseaxtendingl 4 sipplementary spareacta ontthe kdshdisa withst DMA defrec fide whi ch

are the sane as,the known defects of the first test djisc, and checking
the st ar£orFesgeRding %@FGF‘eHﬁ%@E%S"@H@H‘eﬂ@%SP%? agegeadbcond test disc. 42.

A et hod of vgglfyi re j: i . S
roper 'yt r sbepifirentiafng S By RARLGE WA AR BF RGN

conpri si egrespomiing todie @xfeBding if Hite Juppien@ntanp vyare Breaite abrifled fet feselnd a t est
reference DVMA mirror file; generating test Infornmation based on having the
recordi ng and reproduci ng apparatus perform extendi ng a suppl enentary

spare area on3é'he e gpp%a §s of%rl]aqm 35, wherein the test information is a DMA mirror file.

37.  The apparatus of claim 35, wherein the modified drive unit reads the test

information from a DMA area on the test disc and provides the test information to the verifier.

38.  The apparatus of claim 37, wherein the test disc is a second test disc on which
pre-fixed contents of a DMA are recorded in a first test disc on which known physical defects
are formed on a blank disc, and on which a mirror file having sufficient secondary defect list
(SDL) defects to fill the supplementary spare area is recorded. '

39. A method of verifying whether a recording and reproducing apparatus reads
and processes defect management area (DMA) information properly, compris'ing:

performing extending a supplementary spare area on a test disc containing
predetermined defect information using the reproducing and recording apparatus to generate
test information; and

comparing the test information with reference test information to determine a

verification of the recording and reproducing apparatus.

40.  The method of claim 39, further comprising:
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conducting a verification test on the test information. 43. A nethod of
veri fying whether a recording and reproduci ng apparatus readB § &¢d 2004
processes defect managenent area (DMA) information properly, conprising:
perform ng extending a suppl enentary spare area on a test disc having

known physi calmakitgflaniv physical defstts dt praleeiméne@gositions ra blahlediss, dPprofiece
reproduci ng and recordi ng apparatus to generate the DMA i nformatlon 22 0

6 OCT 2086 rg'etﬁﬂrda&q ng test information fromthe generated DVA i nf or mat i on:

and conparin hre ncet maLiQn to
doterm nb o vaPiting §lso8lebt AR b Rbidiie b ArFaERichBr APABL I e Jiet .
The met hagc oimpﬁeebmxfg% mmf filehaviig ﬁ?ﬁ@&ft's@&n@%éf&f%sﬁ@%b'd&%&s to fill
structure of a DMA "a disc definition structure”(DDS) of the DVA
primary d@fsypplemeatarx fiairg areh i tteufinst @stdlisc; secondary |i st (SDL) structure

of the DNA, I ch formtp test information. 45. DVA .infornmation which is
properly gene %Y‘E%lﬂl‘?yreﬁor iTARFodping é%%fﬁ%??f&’mh&%ﬁx 0g&king the.

process gf pl&ﬁéJtﬁ‘S/ @hﬁg aﬁ?ﬁtoﬁgﬂ# SHofid ék'lﬁ:ﬂéce & &f&f 2 B&ofid ?%msé)@mﬁ tﬁee?M,gi s¢

cont ai ni n known - pnysi cal ects and a'te ¥ &rence rror
usi ng thinfompatiodtiandig and recordi ng apparatus to generate the DVA
i nformation; generating test infornmation fromthe generated DVA

i nf or mati on; Eadingcanbphe PMA Hdormation;fram theaterond gpttdisq with thaBMA est

ot T ol o A4 50 6Py BRI PR B RE RS 0
conprises cheg/efiéh thd réfeféifek s infornatiolhs a Fefétente DMA Hhirtg@Filel ruct ure

(DDS) of the DVA, a primary defect list (PDL) structure and a secondary
list (SDL) structure of the DVA, which formthe test information. 47 A

recordi ng and epr gduci r.a veri.fied according to t

perforning exfendi ﬁ.g e@%&%ﬂﬁw@bﬁw%@yw&@ §'§eso‘?q1§’8188 an

known  the DMA information of the second test disc complies with a predetermined DMA structure,
checking whether a P-list is maintained, checking a list of defects which are the same as the
known defects of the first test disc, and checking the start logical sector number of each zone

of the second test disc.

42. A method of verifying whether a recording and reproducing apparatus properly
translates and processes defect information, the method comprising:

preparing a test disc having known physical defects and a test reference DMA mirror
file;

generating test information based on having the recording and reproducing apparatus
perform extending a supplementary spare area on the test disc; and

conducting a verification test on the test information.

43. A method of verifying whether a recording and reproducing apparatus reads
and processes defect management area (DMA) information properly, comprising:

performing extending a supplementary spare area on a test disc having known physical
defects and a test reference DMA mirror file using the reproducing and recording apparatus

to generate the DMA information;
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physi cal defects and a test reference DMA mrror file using the

reproduci ng and recording apparatus to generate the DVA{ gf QCTreg)glpn;
generating test information fromthe generated DVA information; and
conparing the test information with reference test infornmation to

determ ne a geaenafing &ist mfiormiatioh érone e ghinarateinD M A inforinationg aagppar at us. 23 0
6 OCT 2004 48. The recordi.ng and reproduci ng apparatus of claim47,

wher ei n the COMPAFinghe '68%&1@@%0%1‘1@3%???53“&3 éQSEH@Waéloéfto sefspminez di sc

definiti : I defect list (PDL
ster :J(r:“t u;@ﬁgﬁ%&%&éﬁgﬁ%@ ?é‘! }%gﬁ%§%88%348?2¥ tﬁeeE)IVA, | \?\,hi ((:h 120r m t he

test information. 49. A recording and reproduci ng apparatus verified
according to the process of:. performng extending a supplenentary spare
area on a tesH.di skheangthed of alajmd3o whersin i camparingcomprisesicheckinga stru€tsreence

DVA mi il i t.h duci d di. t t
A 5 Ao B R oPRE LR oA e BHRRIRL P Sy ™ ©
test i nfpfebcHiabPLiH]EDLYsfctdre ofthé DMA! WalthYorth ke fRCRATCHMRG0oAN
reproduci ng apparatus. 50. The recordi ng and reproduci ng appar atus of

claim 49, wherein the conparing conprises checking a structure of a DWVA

a disc definition structure (DDS) aof the DVA a rimary defect list (PDL)
structure andPa s%‘z&%‘ifmai“ nggiﬂ_l? PEapey gEnesatsd 8¥ R&CGUNE ARd ESPTOGUSINg t he
test inf 5@“’ . aratus for testing a recording and reproducing
appar at L?gf) I gﬁx@rrnggléx? B@Qe%%q'r eproduces informati or-on or forma recordabl e

and repr oducipetfering exenditigse-supplemetieire epare rsaagenst disd edntaifingrkidivinon t o
check whet her DVA infornmation islxgbrdoperl y tglene.rat ed, the _apparatus,
conpr i siphysical defrgtsrandcn igst retarenge AaYIA: mivgon falerusingrthe reprodnsingandareerrdinge DVA

information of a test i enerated by a reproduci ng device performng
ext endi ﬁBS%{a@a5%58%%@51?@6@5%}@%3%@% the test disc containing known
physi cal def eghsraBfigitedt infstinakiBh EFoRN AR gelbyafld' HONA frfb@ndihNand he

comparing the test information with reference test information to determine a

-

verification of the recording and reproducing apparatus.

46.  The DMA information of claim 45, wherein the comparing comprises checking
a structure of a DMA, a disc definition structure (DDS) of the DMA, a primary defect list
(PDL) structure and a secondary list (SDL) structure of the DMA, which form the test

information.

47. A recording and reproducing apparatus verified according to the process of:

performing extending a supplementary spare area on a test disc containing known
physical defects and a test reference DMA mirror file using the reproducing and recording
apparatus to generate the DMA information;

generating test information from the generated DMA information; and

comparing the test information with reference test information to determine a

verification of the recording and reproducing apparatus.
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reproduci ng and recordi ng apparatus to generate the DVA i nonrrrBthg@'H and a
verifier conparing the test information with reference test on kon to
determine a verification of the recording and reproduci ng apparatus. 52.
The apparatus of claim51, wherein the nodified driver reads only the DVA
i nformati on f4&m t Bee regending ans reproducing appasatus dbHelaim #dnwherginghn eomparing DVA
mrror file as he. t est i nfor L\Qn; 24 0 OCT 2004 Ln.th

r ef er enc®HRELES F%tlﬁcgfl\&e& FRiFtrE ogg:ﬂehagr ks 'tfﬂnrstt%lf’tuf‘\’rl\/?ﬁbgggf th?ﬁ%MA’ a
appar at Usrilfryl sty PDE) StrBLIrd DR RAbAdRY 1S (! ’ c est
di sc byuk?rclacorlyﬁil ng plr 23(- Rﬁgedﬁcofltents o? a %I\}Acgn QS???@tééf;@f%l sé%ﬂgs}% ng
known phfesinahé testizff@masionand recording a test reference DVA mirror file

havi ng sufficient secondary defect |ist (SDL) defects to fill the
suppl ementary spare area; the recording and reproduci ng apparatus perforns

t he extendi ng,pf t ! . e t isc, to
~ generate a se%%nd }Sggfolfgﬁg%ﬂg\ﬂ!}%pﬁl{){%ﬁ%@ggfﬁsjﬁg Y E‘;?Otgﬁ%q? gléé ﬁlgogﬁgioZd
driver reads gyiforminpCedobting'd @aﬁprédlamrspmtah& SES eREdise sontinGy Miokwh t he
DMVA information, to generate a test A mirror file as the test )
i nf or mat Physicaldinfeats and s test referersedaMie mirrprfilgrusing tha reproduaing andorecerdbign

mrror file. 54. The appa s pf claim33, wherein the verifier checks
whet her ?ﬂ?&fa%&" geﬂ?rﬁér{ﬁ? ﬁ)g\hxdppogwgtl%@gﬁd test disc conplies with a
pr edet er m ned.dalArib hCteW iBforfRABEK Vith YeRFIRE 1t BifbintdtionSo MieRhfened,
checks a list of derfects which are the sane as the known defects of the
first testriftadan ofithe redveding ahdh eepyodurcing apparatls. sect or nunber of each zone

of the second test disc. 55. The apparatus of claim53, wherein the
verifier conpares the test information and the reference test information

by checki ng tr ' i nj i r .

Che DR, & pridrar v i cefing et Phycfydbg S Cofculth 39 WS ne pRPAL

st ruct ur@mpifses bigeciohd.a sthictute 604 DMAE atdésstdefinftidhrsauctre (DDS) of the DMA, a
primary defect list (PDL) structure and a secondary list (SDL) structure of the DMA, which

form the test information.

51.  An apparatus for testing a recording and reproducing apparatus which records
or reproduces information on or form a recordable and reproducible optical disc with defect
management area information to check whether DMA information is properly generated, the
apparatus comprising: »

a modified driver generating test information based on the DMA information of a test
disc generated by a reproducing device performing extending a supplementary spare area on
the test disc containing known physical defects and a test reference DMA mirror file using the
reproducing and recording apparatus to generate the DMA information; and

a verifier comparing the test information with reference test information to determine

a verification of the recording and reproducing apparatus.

52.  The apparatus of claim 51, wherein the modified driver reads only the DMA
information from the test disc with the DMA information, to generate a DMA mirror file as

the test information;



56. The apparatus of claim 35, further conprising a DVA pig 0eT w e
provi der -which provides the reference test information to the rl'ifier to
make the conparison between the test information and the reference test
information. 57. The apparatus of claim47, further conprising a DVA
mrror file pwhereiethe m%mwemsomfd@satmeis ageferange ®DMAsmirrorffdenati on to the
verifier to make the conpari son between the DMA mrror file and the
reference DMA mirror file. 25 1 6 OCT 2004 58. A nethod of nmanufacturing a.

conpliant recggdin ' PR 6 ib& ke Wale]
an uncertifi egB r ecgpg?%&g%%gﬂgldci ng lgg%égpg?lﬁlggteﬂg? %%8?%%2 Lkgﬁ(g{d%ét :

gener at edisdbl aetording pye-fized camtewts (DVE)MANdma fiest itesh disa hdving kinbwin physibait her

t he unceatéfied recordi ngz and repqrégduci ng apparatus is.conpliant wth a
st andar d; %‘FOF“\%P‘FQ“?H“BQ %%Hﬁf?‘ieg? . “’bg’r“fr@? eﬁ’@V@StSB HieR S%"%ﬁfl“éf?@hhﬁr y
spare ar i |0l redeterm ned defect infornation and
P ?ﬁ”eﬁd&ﬁ‘ﬁ‘/ﬁ% ﬁ? tﬁ&s@?f&ﬂ:‘n&rg gpa{rﬁ gf‘eq

test reference | Nnformatron usi récording and reproducing

apparatus to genretdatiagtagd &eﬂrﬁdwiﬁ’gaﬁpé)@mmmfo@mﬁﬂ&fémﬁdg&)ﬂtﬂé Suppldnidntayyi on
with reference test information to determne a verification of the
recor di n&paan area opthrispspid)tesiiise. 4o generalea spepnd iestdiscowith flag PMA deformation; he
uncertified recording and reproduci ng apparatus is conpliant with the
standar d®™59. The nethod of claim 58, wherein the conmparing conprises

checking a st fHiGhitifted @ived rédion thé DM A GifbfthtiodTroth et té@@&(v%&?@ e

DVA, a primary defect |ist (PDL) "structure and a secondary ITst
st ruct ur OMA infoemaisn, toigendratt artasttIDM A martrox fileaas st testninf@tatidn;di sc

recordi ng and reproduci apparatus for recordin r epr oguci ng

D or t on oM PSR TERTergE Gt EGRRAIOR G (o RO RMA SOFEE 16 ontt a
l'ight; a focusing elenent to focus the light onto the optical disc to
record and reproduce the information; and

54.  The apparatus of claim 53, wherein the verifier checks whether the DMA
information of the second test disc complies with a predetermined DMA structure, checks
whether a P-list is maintained, checks a list of defects which are the same as the known defects
of the first test disc, and checks the start logical sector number of each zone of the second test

disc.

55.  The apparatus of claim 53, wherein the verifier compares the test information
and the reference test information by checking a structure of a DMA, a disc definition structure
(DDS) of the DMA, a primary defect list (PDL) structure and a secondary list (SDL) structure

of the DMA, which form the test information.

56.  The apparatus of claim 35, further comprising a DMA mirror file provider
which provides the reference test information to the verifier to make the comparison between

the test information and the reference test information.

57.  The apparatus of claim 47, further comprising a DMA mirror file provider
which provides the reference test information to the verifier to make the comparison between

the DMA mirror file and the referen_ce DMA mirror file.
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a controller to control said Iight source, said controller being verified
to update and generate defect managenent area (DVA) informy'@oa%ﬁy :
perform ng extending a supplenentary spare area on a test di's t?&gqﬁi ng
predeterm ned defect information and test reference DVA information using
the recording and reproducing apparatus to generate test information, and
conparing the_test ,infor lon with reference test information to

determ ne the5bver ﬁﬁ“ﬁ'&f’g‘éh“@f‘u&ﬁ@“%@&%’ip Bt RePrding ABH GeRTAUCIRE,ARPAFAMS, 26
Q5 CCT gﬁgﬂrigﬁ . The disc recording and reproducing appar atus of claim 60,
wherein the co%rpari ng conprises checking a structure of a DVA, a disc
definition stmmbfaceripP@bunoértifieé redodding and réppdduyingedppafanlsi thit ypdeled and
structure and a secondary list (SDL) structure of :the DMA, which formthe
test i nf 8FREdtEAcieg management areacdIMA) dnfarraatiany@adiuci ng apparatus for

| Fant soar ce. e WHRH gnk SheirTiid BRald BebRbi g alleraliE H Forfe B o
t he opti Gvadhﬂgtﬁma{-d),rsafde&é@ifﬁh,ggoﬁypﬁsihgprOduci ng the information; and a

controller to control said |rght source and to update and generate defect
managenent  apedoiming extendiog asfipplempatafyospaienayeern anehit discxos@pphgnent ary

spare area on the ical disc s that th f ect mgnagenent i nformation
s compl PHFtepnioRd agf%f%ﬂﬁama?o 3tqﬁﬂéeafme§@e9§§%w§?rﬁguaﬂgs% JecRefing and
appar at uﬁeé’g‘f"h’g#@nﬁpf’g‘%‘“% ﬁéerett@s?E)rb g}ﬂ%tgdhl, Lbg§ checks a structure of a

DVA, adi I on structure the DVA, a primary defect |ist

(PDL) st ruct ucemparihgaths esso imfaenyation stith( Sérgncettestdhformatidn fohdetdovidne avhi ch
formthe test information, 64. The nmethod of claim8, wherein t

veri fyi nyerdcaing opths reeprdingrand Jrprofluciag apaneas. e Wprtigasien rirecﬁeatmg_ﬁgat the
reserved e?@ﬁe&%%?rﬁ%g@#nﬁﬂﬁéﬁb&ﬂg g})%ag{ltﬂg is c%?nrﬁ:l)l-mtewgﬁ ttlpeogarggar&l aim 9,

wher ei n P e Veri ur & coifpri se

59.  The method of claim 58, wherein the comparing comprises checking a structure
of a DMA, a disc definition structure (DDS) of the DMA, a primary defect list (PDL) structure
and a secondary list (SDL) structure of the DMA, which form the test information.

60. A disc recording and reproducing apparatus for recording and reproducing
information on an optical disc, comprising:

a light source to emit a light;

a focusing element to focus the light onto the optical disc to record and reproduce the
information; and

a controller to control said light source, said controller being verified to update and
generate defect management area (DMA) information by

performing extending a supplementary spare area on a test disc containing
predetermined defect information and test reference DMA information using the recording and
reproducing apparatus to generate test information, and

comparing the test information with reference test information to determine the

verification of the recording and reproducing apparatus.
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checki ng whet her an unused area is a predeterm ned val ue. 6q) BTQETnmmd
of claim43, wherein the test reference DVA mrror file has a first spare
area full flag indicating that a prinmary spare area is full, and a second
spare area full flag indicating that a secondary spare area full flag is
full. 67. Thebl.eccoThkt disc seedrdigpambireproiycmgppatatis offclaiinadOnwiikreimitier ei n t he
test reference informatiqon has a first _spare area full flag indicating

t hgt a pTOmRRFing spmpaseschecking 3 strycture oha DMAcadisg d§ﬁaiti@|ni§FrE§quﬂDD$)| qfghe
that a j . j 0 004
65 The DA Priflay RERRERS YPRERSERIERnd Hitcohudld 1is8 oDt ey oipEPMAT o

a first whiphférmafiRaedtUhforthht@dsh.i ndi cating that a primary spare area i s
full, and a second spare area full flag indicating that a secondary spare

area full flag is full. 69. The recording and reproduci ng apparatus of
claimb51, V\/ne{?ein e test .reference,DVMA mrr irst .spare

ile h f
area full fla¥f:i nd‘% 15i tRePreingand rprofuging M%ﬁﬁﬁ%égﬂr@fﬂ\g?ﬂ‘fi,m@ﬂﬁu "&econd

spare arigfhrindtibn bh ag o'gﬁgglqﬁgci BSmphidhe:2 secondary spare area full flag is
full. 70. The method of claimb58, whéerein the test reference DVA mirror

file has a fiakghtsparce taemit & kight; f| ag i ndi cating that a prinary spare area
is full, and a  segond spare_area f,uhl flag i.ndicating that a secondary
spare area f (@ focysingelement e focuythe ligheonio theoptieal disc donreoordingaad senfodirdng est
ref er engge BaS {oﬂr%’c@i on on a maxi nmum avail abl e amount of a secondary
spare area, and exécuting conprises checking whether a current secondary-

spare area angcontddiléd oahtryl sarislight skuree mmgaﬁle&nd gemgate defect mhfagedienon
on the maxi num avail abl e anount of the secondary spare area are correctly
det er mi rAgen infarmatipe afien nestormingcaxsandingia supplementary ppare s onithgoRtisabdise s

checkin t he file system.inf.ormation. of the IS correctly updated
upon thghg}'ﬁ%ﬁgﬁé%trfnﬁqagﬂém lgﬁ}ﬁmaéﬂ%m?ﬂpqﬁ%gwgnﬁrs%apfg The appar at us of
claim 35, wherein the DMA mirror file has information on a naxi num

avai | abl e anmount of a secondary spare area, and the verifier checks
whet her a 63.  The disc recording and reproducing apparatus of claim 62, wherein the

controller checks a structure of a DMA, a disc definition structure (DDS) of the DMA, a
primary defect list (PDL) structure and a secondary list (SDL) structure of the DMA, which

form the test information.

64.  The method of claim 8, wherein the verifying of the DDS further comprises
checking whether remaining reserved areas have a predetermined value.
65.  The method of claim 9, wherein the verifying of the PDL structure comprises

checking whether an unused area is a predetermined value.

66.  The method of claim 43, wherein the test reference DMA mirror file has a first
spare area full flag indicating that a primary spare area is full, and a second spare area full flag

indicating that a secondary spare area full flag is full.

67.  The recording and reproducing apparatus of claim 51, wherein the test
reference information has a first spare area full flag indicating that a primary spare area is full,

and a second spare area full flag indicating that a secondary spare area full flag is full.
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current secondary spare area and additionally assignable spare area using
the information on the maxi num avail abl e anount of the secornd@,:g -lsrmﬁe
area are correctly determ ned. 74. The apparatus of claim 73, q [ l'the
verifier checks whether file system information of the DVA is correctly
updat ed upon the extension of the supplenentary spare area. 28 0 6 OCT
2004 75. The ' ) i |.al (A=Y, t .
@/A. Mrhé R)Ftlhlog oﬁ glsq@ ﬁ? nWRél‘Fﬁ‘l (i {Psfli%fergmg DA rhn'? r tﬁ? g}asaamf)l{fﬁ t

reference DMA" 'm rror ornmati on onh a nmaxl mim avall a

of a secspasddrea ANPMA iddiRAingRst a dprhﬂary@ﬁﬁaaterags fllTRAd & Scofid Ssdfé Ba\MIEFRET A
current secondary spare area and additionally assignable spare area using
t he i nf oiidisating theha seeondery| spane acafullfligeis dalbunt of the secondary spare
area are correctly determ ned. 76. The DVA information of claim75,
wherein the conparing conprises checking whether file systeminformation

of the DVA i sg.0r IR totohfiiPARE relRRcAB ApRith@R B CRirA!s ! WerchhBRlsfront ar y

spare area. 77. The nmethod of claim 58§, rein the DMA mrror file has
i nf or mat reference M Amartironfite dras b [fiti| spare rmoeanfull dlagdndieatingdthatya pimaxy spameeareand

t he conmparin ri ses checking. whether current secondary spare area
bl 5

g co
and addi Fifb%aaqdﬂ%s%r}dgwam area il flagindicating tﬁgwson aFy sparaseahuld Hag scull.

maxi mum avai | abl e anmobunt of the secondary spare area are correctly
determ ned. 78. The nethod of claim 75, wherein the conparing conprises

checki ng whetT®r Thé methyd beelainnf®rwikdreianhotestirbferddV DM Aanirioz ¢l Hasepfigt ed
upon the extension of the supplenentary spare area., 29 NMETHOD OF
VERI FYI Nepaperecinliviaginticative thatpprimgripsparg arep|is fof, mpdsoseanmsl spagrarsp i Rlag s

FOR PERFm {\éla ir(13g EB'&'F a %éac‘:'\({%dary spare area full flag is full.

71.  The method of claim 27, wherein the test reference has information on a
maximum available amount of a secondary spare area, and executing comprises checking
whether a current secondary spare area and additionally assignable spare area using the
information on the maximum available amount of the secondary spare area are correctly

determined.

72.  The method of claim 71, wherein the executing comprises checking whether
file system information of the DMA is correctly updated upon the extension of the
supplementary spare area.

73.  The apparatus of claim 35, wherein the DMA mirror file has information on
a maximum available amount of a secondary spare area, and the verifier checks whether a
current secondary spare area and additionally assignable spare area using the information on

the maximum available amount of the secondary spare area are correctly determined.
~74.  The apparatus of claim 73, wherein the verifier checks whether file system

information of the DMA is correctly updated upon the extension of the supplementary spare

area.
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ABSTRACT OF THE DI SCLOSURE A nethod of verifying that a disc recording
and reproduci ng apparatus normally generates or updates d(ﬂf&caCTrrﬁﬂﬂigerrent
area (DMA) information in a supplenentary spare area extension node, and
a test apparatus therefore. The nethod includes extending the

suppl enent ar y 78 par §haDMAGhirfortigformdtisic of clainh@5) @hexeih the tesodeferpcoDMA NY
appar at us usi n? the test disc with test reference infornmation and

gener at | Byrree e hasfinfopmatiomon p apaxipumtavailable amountnf a seePRAAFY FRArE arcar aifk e

i nf or mat ,on _expected fr.omthe.te feren infor Lon W th .

|t or mat PErFoRiATRR Somaling creckipg Mot F cheR s Ll raft sokh up bty

i nf or mat hQiknabreGRard A& Ysin@the DMOrmBAGH /R iHeQRadRRAT Mailable AnouREaf iheY
function of the recording and reproduci ng apparatus upon the extension of

t he suppbeondrryspars pacacaracencetyndaterminesd.|y verified. FIG 2

76.  The DMA information of claim 75, wherein the comparing comprises checking
whether file system information of the DMA is correctly updated upon the extension of the

supplementary spare area.

77.  The method of claim 58, wherein the DMA mirror file has information on a
maximum available amount of a secondary spare area, and the comparing comprises checking
whether a current secondary spare area and additionally assignable spare area using the
information on the maximum available amount of the secondary spare area are correctly

determined.
78.  The method of claim 75, wherein the comparing comprises checking whether

file system information of the DMA is correctly updated upon the extension of the

supplementary spare area.
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