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i nvention 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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2. Description of the Related Art

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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each first sector in defective blocks (error-correction code (ECC) bl ocks)
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cannot be correctly read or witten in another

This is because, 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



recordi ng and reproduci ng apparatus. Accordingly, a nethod of verifying
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present invention, there is also provided an apparatus for testing a DVA
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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.
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enbodi meBREER DESCRIPTIONIOF ITHEDRAWENGSr to explain the present invention
by referring to the figures. 4 0 6 OCT 2004 Referring to FIG 2, a test
apparatus includes a C-1 disc 201, a defect nmanagenent area

The above objects and advantages of the present invention will become more apparent by

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.



(DMA) mrror file provider 203, a reference drive 205, a C3 disc 207, a
drive to be tested 209, a G3' disc 211, a G3' disc qmom' g[][]itl le 213
and a verifier 215. The CG1 disc 201 is a test disc whic e to have
i ntentional physical defects for the pur pose of testing a disc drive
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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.
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The test 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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which has a capacity of 4.7 GB prescribed in the "DVD SB C ns for
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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.



FIG 3A shows a check list which the verifier 215 can include for DVA
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T e e o bl i B AR, B DR pBg 4 e
ol e o, O R E bR o K ek A Ao o B o SR PO S

the ext aodnfogmahe tsee tisdsoipd driventoctieytestedh2@9 failed in géneratingl aralpdhmg(md DM@I her

the values of the eight DDS/ PDL ypdate cqunters in the f
DVAL, Digkshe Srddise2y - the@eeer@'ﬁ@l erpdating,ef DA, gads: lmfkﬂurevw @Fprmaqlsc at e

th | f . ., SDL1, SDL2, SDL3
ang é&ﬁ??g{tﬁéﬂ\??@%giahﬁ fem V""Jastl%a&ﬂq% ‘chg:dﬁ% " ? is a previous val ue

and whet her the value "k" is " 1, " because each SDL updat e counter val ue
S increased by one vvhen the SDL is updated or rewitten. The "previous
val ue" neangify ke DBS/EDYS and DD @pddte couiriter ictnt upoxt eifitalizsbedhealueer f or ms

t he extendlng of the suppl enentar are area. i s al so__checked whet her
the val UdM+&f" whishfindicatstie \augsto f&{){ﬂi’m{ @dateecqun@r%ﬁlrf@ur PDSs, i.e., DDSI,

DDS2, DDS3 and DDS4, and in four SDLs, 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.



0 6 OCT 2004 In addition, it is checked whether the contents of the four
DVAs, i.e., DVA 1, DVA2, DVA3 and DvA4, are the sane. FIG g g‘?m]’a
check list which the verlfler 215 can include for verlflcatq

The check |tems of the list include a DDS identifier, a disc certification

flag, a upda unt a f S; .a e

| ocat i onPD dglo& }t &Vc%es ‘@gﬂ}i?‘% con%ﬂf%igte&%ﬂ%ﬂﬁgs ’t'lc'r’s g:bcl\g Wf%%
nunber (ddNOMA4 avé telsatneN for each zone, etc. It is verified that t he DDS
identifier is "OAOGAh. " It is checked whether the value of the bit
position b7, which indicates in-progress/not in-progress, in the one byte
of the disc certification fla If the value of the bit

,is "On. "
posi t i onF¥ 3Bsshowys, a chegklist whiagém veyifien 245 C%inﬁiﬁtdteifﬁgVﬂéfi%%iﬁﬁloétﬂwDDSf t he

o1 0o eas Thegiegk HeRGRy e s o o DB iohgtcor, SR XRE o fDS/PPL * 11

the veriddaRl cothfer d@hﬁhﬂéﬂﬁsgrbﬁ&t afmRbdwRf bf ﬂﬁleﬁ‘aasldccﬁﬂlérﬁgf a primRg| bﬁdré) Breal t

i s checked whether reserved " bit positions b6 through b2 In the disc
certifi caldcatiorf b fiest dogitdl sécBix, numbzem (LENO),sa stame £15@Ufonteacheone, efve val ue of
a bit position bl indicating a user certification flag is " Ib. " It is

al so checked whether the value of a bit position bO i ndi cating a disc
manuf act yr.er certification.fl I.S R o) er| or r espopdi
oo P {ikerdidi B DIy ideafifrds ca0RR: Aok chEGker fieheler TR AR PiFerH,
DDS/ PDL piétfin®y 76 %ﬁtﬂndt@tmnwo%@%v iRprogyedl, Ua thebhke Wielof e disyal ue k
indi cating an i ncrenent of the S/ PDL update counter representing a

diff er ermtlﬁcatlbheﬂagD[sS/(BDL Ifithtatatunecnfithe bit poamombﬂos éOlahdhlaﬁmbq:at@s thatst i s

"1 i s al so_checked whet her .t he | ue of mher. of S 1S
0001h formatting iisgomplgted tﬂg the e, of ghe Em&m thww??é? ‘5&% val ue

of the | t Zzg@nes i s
35. Mor %\%ﬁﬁmgtls i?ns‘ﬂ- %gre'sieég%ﬁ }lﬁg r \t{lﬁ:g t@??égp ¥ g {égf't%obl{ E& er | %s gfbbr ?{anar y
spar e arwadifles 219ddi0fibines that fendatiiig hhefailedeld ailslitlcﬁxe (ittm) chetkedehether teserved
primary spare area is "0341FFh." It is checked her the |ocation of
LSNO andbit msxtsqnarbﬁ thropght b? incthe disc geptidicationsflag are atl eb taad it is checked whether

f ﬁgOEsz) vglfue of 3 Blt pos1t?ongoki in 1ca§r?gt Q ub S it IAES ﬁag N A et R ihiSehdpasd on

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



9 0 6 OCT 2004 defects registered in PDL. The defects regi S@[@ﬂ &
PDL cover the physical defects on the C1 disc 201 and def Jeﬂlﬂ tered
in the PDL of the test reference DMVA mirror file provided fromthe DVA
mrror file provider 203. It is checked whether the remaining reserved

areas (byt 0Si.ti 0 t ), in.t . )
Shown | ndefel et In PR né Bébds Khlildigq I PP e pliydal defifGon.

PDL i deniefc-qrdisc 201NaHaRRFect re@iteréd i the PDICofIRe test Refertn€g DM mirrorPlle
entrles and an un-used area. It is checked whether the PDL identifier is

" 0001h. " proivided frdne theoP Mk mrifres fileprovideP203.i s the sum of the number of
physi cal defects on the CG1 disc 201 and the nunber of defects registered
in the PDL of the test reference DVA mirror file provided fromthe DVA

ant 1y, ity pReeRd e W reilaniCinterk P eRl obte dciflioh 9950 e ManGREBES

PDL ent r #nichi® ard 411 "Gorcihecked whet her "00b" indicating a known P-1list
existing on'the CG3 disc 207, "1(b" indicating a G-list of defective
sectors detected during user certification, and "1l b" indicating the
&2-1ist generated due to the SDL conversion are the sane as_those in the

test refds émn VAL Gri 3G coheek items far vierifying the RPlagswudiare inpludeya PEM; (dgatifier,
t I’Tb t he P 1t d I
S50 TR e, P D O ARl 1 o0 1

3D, check itens for verifying the SDL structure include an SDL 4+-dentifier,
an SDL update counter, a start sector nunber of a secondary spare area

(SSA) ., aIttipétrckéwheher thé PDOGUemIfies &C1000%h. " a'thIiﬁa‘xlEHBlof epgizt én theRDIeis, the
spare area full flag, a nunber of entries in an integrity of the

SDL ent r $uss of tha numberaf phyisieal defeets @nMdr@%@OleﬂP@ thel Itumbﬂ ehdefres ragpnsrad -

SO apdaliie B ne gt lercarte DA i Al praVed BME: FER Pl A B
updat e Cost ffr WeRikdSion ot t?e ﬂfegl’l't Sea¥R PR, endyda WiRloT@htr altcdh Hefektive sector

i ndicating an increnment o DL update coUnter representing a
di f f er enmember ardreheCl. Afdr thoPDLentry Kpebitfincheckaddwvhxftherr"0ab t imdicating 4 knowtt To
verify

P-list existing on the C-3 disc 207, "10b" indicating a G1-list of defective sectors detected

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

10



10 0 6 OCT 2004 the itemof the correspondi ng DDS/ PDL update counter, it
I's checked whether a value M indicating the DDS/ PDL Updﬂ;[f @ug r val ue
is a previous value, and whether a value k indicating t icr t of
t he DDS/ PDL update counter is " 1. i s checked whether the spare area

I t
full flag indi hat t.h ' :

S tul 1ig B qighe Eertipondits PAETPRA i Rh B fiF i ek whithér 4 JRGEMT. 7Y,
be test Eiﬁdic&’t@r% & WGP DINEpdaR eoufi® Vatulas E?Sévimf@l&o afid Wy hrvarelk | e

i ncludes I nformati on on an avail able area for extending the SSA, the

dri ve t dndieatirgsthe dnc2@fentof tthe BXISEPILtupdatBSounter ish'd.'C- 3 di sc 207 by the
predeterm ned area, as shown in FIG 4. Accordingly, it is verified

whet her the extension of SSA is perforned normally by checking the start

nb f. the SSA and th l. .nunb f | oqi,cal .
he. t estlt PARERH SUBIgR I grares ol Hehcpaues it B setPuRSome Gt B nol il
avai | abl l%g%é‘ﬁg StSQeﬁlgl(rjf;légeists& 8% Vahe ﬁQicgﬁﬁag h RoRfiNReREds tHe didleGH !b@tt@stéél

current an additional ly assignhable area for the SSA using the

i nf or mat209rexcemds ki S8 mum avai | abl e SSA and extend the SSA. The drive to
be tested 209 is al so supposed to record the informati on on the extension
in the DDS. Accordingly, it is checked whether this extension is

per f or normal l'y. Meanwhile,. since.the spare area i s not si gned an LSN
o ot WHER tedset Feteteney PIMA uriin HiF uneticef Fitbtudiobcin s FRIARE T Bhanges
when th%ﬁ,-?@idg%h%ssnﬁﬁ%wg_ Be te3tel9094S R dxiéhdf thé SSAYGHRET-3 Hfs@Qbev]Ql'ib
including thesize of the file systemarea is usually recorded on the
start anedssetmineal drens shéwn iv FlGne. Aceerdingly] it ueerified wimtlatritheextensidr ch

the file systeminformation is recorded may change as _sho in FIG 4.
Accor di ] %gi,A istpertormed permalyby eheeking khe st pestor pmnber jof éhf‘s%émi the fota]

I nformation | or [ updat ed when verifying that the SSA is properly
extendedl.u“%&%goeglﬁaﬁg&k%ﬁal used area of the SDL is known, if the nunber

of entries in the SDL is checked, the size of the un-used area of the SDL
can be determ ned. Accordingly, it is checked whether the size of the
un- used Whethetest fferencd DMiAsirEdvileninciuales fnférena?ibl onsheamaximunoavailableiSd , of
t he .
the drive to be tested 209 is supposed to calculate a current SSA and an 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

11



11 LO 6 OCT 2ff4 un-used area of the SDL, which is based on the nunber of
entries in the SDL, and also, whether the un-used areafig Ot 78 "FFh. "
Also, it is checked whether the expected values of all reserved areas is
"00h. " As described above, the verifier 215 verifies whether the drive to

be tested 209 nor | generat r _updat f Xt ing the
SSA accadrel X4 e PRAC PAR"b EanY ore Bhigbel Geri® BAMERDT HREURY, L er

i nf or matyjfihet YR @h-084 dréh {56t to-"FFhdt Adsd)Whis Thédked whettRr thelekpeasdlalges o t h
the predeterm ned reference information. The result may be displayed for
t he usenll resarvedharsas isHB0p"esent i nvention may include a display unit.
Therefore, the user can be infornmed whether the drive to be tested 209
normal Iy reads and generates or updates DMA information on a disc in the

SSA t ' Jode. Fl 5. f | hart ..of ifi '
Socor ai T deSCu bR onb ety VErliEh A1 vePitER Vet o, dfiesh petedeBadP iRy
recor di néxﬂﬁe's: {o%ﬁf)%zft@sf BE PMA Mef?eﬁdiﬁ% tllfei S atMakdifg RPthe TOMA fea@ Fom the

describ r , on the CG1 disc 2 whi ch has condi ti ons descri bed
in FI G @3 dist 205y cltecking SdittheNénformdtion cOntrintdso tROC-3 ' gligcod VA miirrpo fitehe

drive tg _he tested, 209 in operatjon 502.. The driv, to be tested, 20

per f or mg& 13 FBE’@@%%%’“B the; med%&@la\?%&??z‘wei ipformafion, efléer S H‘%%ﬁ dé%\’{aé(ﬁ‘i f%n

node, i atd . y / bR OF ' ' from
the. . s nEREE" robhip A phoSeRBRIGAILE oy Ietydd Eaishly WROIIIRIGIGIS, e Js6RG

file 213peiinfoatee vhtiber thadele ebd tosted ZDPnornfatly medds and gereratesor updhtes DN Aon. —
The CG-3' disc DVA mrror file 213 is verified in operation 505. The

veri fi cdnfosmatien prpfiscrin the,S$Ah gxensier moder ef er ence i nformation (or

expected values) in the same manner as perforned by the verifier 215
described in FIG 2. After conpleting the verification, the result of the

L1 DS A ISR ot gy

per f or man rive to ste ows the drive to be

tested Hif Jo9vk @&@atb&l E?tre@)@dlhg ¢heltestirefetdtice DM@hhirra filecwhichdas ebmdigors 24
to focus the light fromthe | ic?ht source on a disc D, and a contrqller 26
whi ch  described in FIG. 2, on the C-1 disc 201, which has conditions described in FIG. 2, in

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

12



12 0 6 OCT 2004 controls the light source 22. The verification process
descri bed above seeks to verify the proper operation of(lﬁeg%pq@ggller
26. As described above, in the present invention, a drive to ted
per forns processes on a test disc (a G3 disc), whichis generated using

a bl ank disc mhlc nQ informajio reco ded

r ef er encONHRIE tﬁ? fgé‘rmf’fqeezzf nF he; yert lcﬁﬁo‘hﬂroggﬁﬁ E[-,IWQ a@gve Feﬁ ‘5@%} the’

ext ensi dcf'%qtti%ﬁro‘?t?ﬁe AHokResg t he user to verify whether the drive to
HIoPH e ol

be test reads generates or updates DVA information in the
SSA ext ensi on rmde. In add| tion, according to the present invention, the
user may personally produce the test disc, thereby reducing the cost by
not r equAs desgribednaboué o the presendinyentchn @ daive tpbetasttd petfermeptoceiseson T kest

d G 3.d t f
il e pr RGBS Gine). whieh i EEnoralid v e OAC (e o0 ér whieh ABGDIoRBAER o
th
appr oci o SeoRaPds Al AT RANE. BREA RRRTIERE iR n%s?g b BB A, (i s
embodi m’teﬁslohhﬂ@tte depetyt dllogvifg thie usbretopverifig whegier diecirivel toitle tedted hermally

i nvention, the scope of which is defined in the clains and their
equi val dads andgegemmiesar updaies PMA. infoxmation; ig the §Sﬁéeftqn§10n modg. kit aqdifions

verifying a .defe aenen r Q

Updat | ngeparitie & ihe, PRAAHIRTERtof R ntrm ol bALORIY bifher HOE e, o

i nf or mat le@itif thercoStely MY rliégﬁ%dmfdcﬁﬂexf foQroducdiang pibiille BéAeittfisy. MRl ON,
the nmethod conprising: ex ing a supplementary spare area of a test

di sc i n uskemappoodicathedDd dissprsingLibe nefereapmdnivs, ube DMAgnirtos fileprovidescand t h

test ref e. informati on and generating test infornation
tﬁe %nfdlsc g g

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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fromthe test disc; and conparing reference information expected fromthe
test reference information with the test infornmation to pa%vbﬂ]? ?[] esul t
of verification of the test information. 2. The nethod of ¢lVa 14 erein
the test reference information is a mrror file. 3. The method of claim 2,
wherein the test reference information has a spare area full flag set to
a val ue b&%g&@tl ng that the secondary spare area is full. 4. The nethod of
claim 3, n the test information is a mrror file. 5. The nmethod of
claim 3, erein tHS.test information is directly read froma DVA on the
test di s&Whagls SHMERdhod of claim 5, wherein the comparing conprises:
verifying a structure of the DVMA in the test information; B verifying a

di sc definitibn stAunethpdof pestfyingra defectraanagemens afea (RMA) informayomg a

primary defect list (PDL) structure of the t. infar i Qn:..an

Ver ! Ty ngoncFlon it hungton $L4 TeaRlind 4t (B e e AbpRab Y Foeartta i on.
7. The npitbyashtidh oml cﬁf'rﬁgt@du&@ gaRrMatidiEfry@Id divé Weth OMANRfERHALSh ] the tntRod
conprises: 14 0 6 OCT 2004 checki ng whether errors exist in any one of

f our DvVAsompisingt i s the DVA witten in four positions on the test disc,
two of which are |.ocated.in a |lead-in aéfia anéi t wo. of \A,h"a.ch @re | ocat ed
in a | ead- out SXFHng A sypplementary spare. area, of- [eHUISH I e recPrding an feﬂfféicﬂﬁ_
update C I . I . . ! i u
whet hor  TArEECuE by AREUIRTES! SEcroits indhat i fod BinEuY eat fthRRarion
di f f er enfrem the tdsediSBSIddDL updat e counters before and after +he extending
of the supplenentary spare area are " 1, " and whether the values of the

0

DDS/ PDL updat eorspasiigagterenge imnforspation expectaddeam thy thit sefprsnce informatign wih the
update cgunters i.n the four & OreVi . whet her
i ncr em&*n&:gtl forﬁﬁboghﬁ{%g%taeé%)lgHf{ééﬁéﬁd%éger(82%%?%3“3?@?%“& ence in the SDL

2. The 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:

14



update counters before and after the extending of the supplenentary spare
area are it 1, " and whether the values of the SDL updateﬂ(ﬁoﬁﬁie?@llare
the same; and checki ng whether contents of the four DMAs are the sane. 8.
The nethod of claim®6, wherein the verifying of the DDS conpri ses:

checki ng whet Eﬁéckﬁgmﬁthéil%%ﬁ &84t ih SnyPolt SUBLEDMAE Gvlvieh 1&he PINAKIr€en in
whet her a value of "a bit indicating i'n-progress in a disc certification
flag i s fouTtpositiods o étettest discy avaief which dre locatediin atleagindirex amhtwd et whichr
certification %ﬂd a vgl ue of a bit indicating user certification are "

I b"; chedl REAGHE hlspd-pubRiep PRithe (58418 count er value is a "previous val ue"

and whet her LG lﬁl;)h? ?&u‘ﬁ r |

di fference i n%‘éﬂ‘%@%ﬁwﬁﬁ%@ggﬁme d{%g orteé;gﬁlg{)gﬂ)iejrsgtaﬁgﬁgio;ugggfiﬁg
of the supplpeedoisavajucsPawkethérciacremeiits bf the DDSERDLhgipdhetdoantess mrepresetingfa
groups is_a predeterm ned nunber; checking whether a nunber of zones is a

pr edet er fffesencaupshe DDSHRIRK gtﬁ@atmevmqs befare andyafien the exisading of fighber s of a
Pheck: no RIS PAE ar Pt ot ARG RE IAE L PUIBGHE PSRBT bidsid duniers o

based onag thovshmer of defects registered in the PDL; and checking whether
a start |ogical sector nunber for each zone is determ ned based on the
nunmber of def ehgckingewicthervaties of SR Wpdate coBnRrGinMBT fREGEPDISs argHpreviausod of

| ai m 6, ' he, | fyi he PDL st t [ i . '

whottrer | 3iies Wehet inFgments of By St BBesHF Rl U FaEe e R AT aiaR & SOL
nb Le i i "y n

ngi g'[ e?g%@#%l&% @erggi%gf t he ét‘?éét gfiee er E%@e?%%%tﬁ ns;ﬂ gé;lﬁe%:areeckll’nsnd

whet her ddeshet theivaiues of e8I update boumers gre thy sadef fxel PDL entries are the

sanme as those set in the test reference _informtion.
checking whether contents of the four DMAs are the same.

[ o]
-

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.
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10. The method of claim®6, wherein the verifying of the j{:)h aéf]éﬁture
conprises: checking whether an SDL identifier is a pred r 'y 0% al ue;
checki ng whet her an SDL update counter value is a "previous val ue" -and
whet her an increnent of the SDL update counter representing a difference

in the SDL update qodmefiod @%ﬁé}hﬁﬁ,%rﬁﬁ&lﬁvéﬂﬁnﬁ?&ﬁwlﬂg s@hictifecomprises:

suppl enentary spare area i s checki ng whet a DDS/ PDL update

count er val ue checking' whethercuBDLallemifieansia piedeteeminedvaluerr ement of t he

DDS/ PDL update, counter representing a, difference in the DDS/ PDL wupdate

count er bef or Sheekingayhether; a,aumbsr of gnisiss dn thenRDL ip hesamgas aynuggher of defestsi s
" 1", chegki . t t I; . a secondary spare area
(SSA) anggééi%%gém%ﬁnfﬁeo?t%éFtorgfega cgs"éc ors(;né(r&ieldproperl y set according to

the size of tlbrecking whdthdt defect Hists givhided in BY iegtite lof (i PDL katids ige eahhRr a
spare area full flag indicates that the SSAis not full. 11. The nethod of

cl ai m 1, a$ thos¢\eat in Hreptestaefegence dfpenatipn: he test reference information on a
bl ank disc'to generate the test disc. 12. The nethod of claim 11, wherein
the test reference information is recorded on the blank disc regardl ess

of the physicap. congeihebddf Adid & Ivatiekeifl ifCveriyping b theSTHD SGu@hire’oftiphisds:

wherein: the extending of the supplenentary spareé area conprises
gener ati ng t eshedkirfgowhetbéram SBL ¢dentifiat isfa predetgrstised valaeyr mati on of the test
disc is included in the test information, and the conparin '

verifying mhe?heé’lklrtgh‘@hqtlilqré‘“ SRA4tS: POHIET YaHE 18 AcIPERYLQHS; ‘f‘i‘h?er'i (Eé‘?‘g{)‘{él?f et an_
| nf or mat i &t &P rtﬁe%btﬁxgﬁ?tg Lfiler %%K%elﬁn@r ditfiPéhcd fn tHeSHP Bg{iz?cé USurt
nt area ( I nf-o

testing a defect nanage ntf-or mat 1 on lgeneratl n or updating
f unct i onbefor@andafsrdhd grtamiing epthedupplamentppadpateuareais tH; r ecor ds

i nformati on on or reproduces information froma disc with DVA information,
t he appar at us chesking-whetheg.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 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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a reference drive generating test information froma test disc after the
recordi ng and reproducing apparatus perforns processes on the test disc
in a supplenentary spare area extension node; and a verjfi Cc aring
reference information, which is expected fromthe test ﬁeﬁtmcﬁﬁe
information, with the test information, to provide a result of verifying
the test information. 15. The apparatus of claim 14, wherein the test

ref erence i nfbk.nat Anappasatas forrtessingfa defect b@anagemend ppear AM4) aforhation 15,
wherein the test reference jnf rnat“gn haa a saare area full flag set to

a val ue §598FaHQR OF gPeating Tuncion o doegordiig and frpredpcing apparay Wiigheregords  at us
of clainmg i i nf j i i ro .

appar at Lt amalip b of plphcES nforfafofidn? S vAuf DM R infolmfior: the dptfratus
DVA on tdvengrdaidg: di sc. 19. The apparatus of claim 18, wherein the verifier
verifies a structure of the DVA in the test information, a disc .
definition st teferanee qroggenesgting, test dormation frame adest difc aftertheyrecerdingand) i st

St uet urtsHreRlEiig aPprdfs biFbme BhRBls B B A7 SRR el g e

to veri fakdipnhbdeSapgict ure, the verifier checks whether errors exist in
any one of four DMAs, which is the DVA witten in four positions on the
test disc, twovesifienicowparingreferengeduformation,aetich is expectedifram the test refprente ar e

| ocated .ip a |l.ead-out area on the test disc et.her..val ues of S/ PDL
updat o cBHHalS WiCk B tes Juigrisaser 5 Bty o stestl Vil teged infppmation
"previous val ues," whether increnents of the DDS/ PDL update counters
representing a difference in the DDS/ PDL update counters before and after
the extendi nip.of Thecapparapiscofetdiar 14, sylwerein shiectestareferénce  informhtdmisra mirreres
of the DDS/ PDL update counters are the same, whether values of SDL update
count ersfilen the four SDLs are "previous values," whether increnents of
the SDL update counters representing a difference in the SDL

16.  The apparatus of claim 15, wherein the test reference information has a spare

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

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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update counters before and after the extending of the supplenentary spare
area are "1," whether the values of the SDL update counteﬂﬁ g8C¢ 208¢ sane,
and whet her contents of the four DMAs are the sane. 21. The apparatus of
claim 19, wherein to verify the DDS, the verifier. checks whether a DDS

i denti fi PDIsand il FRHF SIASArB @ Prevud Saludh) e twiRthed incRéHEntd bf theDDS/PIIL & ameg
in-progress in a disc certification flag Is "Cb," whether a value of a bit

i ndi cat i eQuntirs ceprmnuuiaamffmnccen thief DDéfPlbh update sovntbrsdefdre andiafter the
i ndi cating user rtification are " . whether a P te
count er CHFAEng of the sbmemsrefgryvsaaweare%f& i REReL ol es T he MDY P DR ipdate
DOP/ PDL ?ér?al‘éQHé@a%; lﬁ? CAbé dﬁ)ﬁh%cia?é ferd i thE fouPSPIRre "‘@x@@fo
ter t r area is

count er ore and e exten e suppl enentary spa

1," ¢ heckasluwa'ewmhexanmmeﬁts ofithe SPb up&ate soumtqrs ﬁajaeésennimgwsdlffevéme in therSDiber
of zones is a predeterm ned nunber and first and |[ast sector nunbers of a

primary YRsiatecomntess h?ferap%r@oréteé rﬂiﬁ ¢rdending-ofthe supRiepentanyspakecarea ey’ 1," and
pased ontSui e FABEd A 1n? SDR dh ob B S R 3ahe at Ui Sﬁ‘ME’Pﬁg&e"i%@H

| ogi cal PREAOAreBeRMhe.f Or each zone is determ ned based on the nunber 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

apredeterrrin e and che er .a nunber . of ntries.in.the PDL
P e o 2 PR S R I e B B YR R DR8, v ERger ohelEs
refer encﬁheth«'?lJc LD id@ﬂm?é}CIs ﬂ’??éd&?e&m%ﬁ%lue‘ 'w‘-h%ﬁxef A<hibdF itk itnﬁﬁ:ahﬁg egrity
of PDL entries are the sane those set Iin the test reference

i nf or mat ineprogi28s inThdisa pertifiaation fidg is"@bsh vilsthertsevabienofl o bit éudifayingdscSDL
structure, the verifjier checks whether an SDL identifier is

pr edet er WaRRfactyEer gertificatiomandias valpe ot bit indicating yserAegification aes " \Pal Wibether
repr esemggil Q{dg{e O&)ﬁﬁte} pal%g % §E}grew3q§‘tl uE%{H \%fletlﬂglf al ﬁlc?e%nf%? fle t he

18 0 6 enen Spare area IS a " previous
val ue, "DDPEPDErupdhtel oﬁﬁﬁt@ﬁwp&es@ﬁtlﬁgf‘@dlfﬁﬂncu ﬁhd &IeeDDSLFDE upd&p cosmtert befgrea

difference in the SDL update counter before and after the
and after the extending 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
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extendi ng of the supplenentary spare area is " 1, " whether a DDS/ PDL

update counter value is a "previous value," whether an |n ﬁnBE m(g the

DDS/ PDL update counter representing a difference in the ate

counter before and after the extending of the supplenentary spare area is
1" \m@;haﬁnn%aoﬁmarsﬁpp‘;aﬁéxﬁaryrsym%eaqé alp ﬁ:@ﬁﬁn@@ﬁm "SPRétRerdnSAcrefnent of BEd 2

total nunber | ogi cal sectorsS are properly set according to a size of

t he SSA S%iltpﬂauesodmgn wpesendingya differcace lrahd Sﬂieuﬂdate eounteabefoxe end aftér thé | ag

i ndi cat es sec ndar ar e are t full. 24. The apparatus of
i m 12X B0 e REPR éﬁé@ s gl ovhtasr a HDS/ROL updie soier e uch
that fil t

spar e aﬁeﬁ‘ﬁéﬁ@%ﬂ% qoneer B *ﬂﬁ%&ﬁ* EREPS/EIL MUAS SualPRORIERA
veri fi erdifferdnté ﬁsthMEDSmDIt bpddté tauntes rf@sand bfiemihk ieptendinglofdieel i n t he

t est |nformat|on is correct|y updated. 25. The apparatus of claim 14,
wher ei n fUpBlementary ARase areav " |8 Btedher @rart sestor nuaTher eha seqonday fReieedn a

bl ank di f I

whorei n (e Rof & GREhigbekior 168k 6a613:8° prchdfy BPREBIME: Rip e2alESS ¢ e
bl ank di which§gdésiinated tfa isef; MlWdtetRlr aGpadiatdOMIIGag! inichled Mat tHeSdecormibry A

met hod of verifying whether ‘def ect managenent area (DMA) information

i s- pr opespate yremernatdellor updated in a recording and reprodu0| ng appar at us
whi ch records or reproduces information on or froman optical disc with
the DMVA information, the nmethod conprising: setting a test ref erence
according to g su r ting
test i nfornat lon fr @é@ﬁf%ﬁq@ﬁ?ﬁﬁaﬁéﬁm%%ﬂ@n&%ﬁv ne a gir%@ﬁ%gat ed
by the riafommtiogyswhdhatdile odtem inforappian af the, test 30 ol ngchm mpplememabespar& ary
spare area ,extension_test node; and executin é} a test for verlfﬁ ng the

test | nf@%ﬁtheﬁsl degd ip included dn the test infornation;, and the veridie verifies whet
mode. ygtegl %?a?gﬁl 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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28. The nethod of claim 27, wherein the test information is a DVA mrror
file. 29. The nethod of claim 27, wherein the test informagion is directly
read froma DMA area on a disc used for a test. 30. The t&&ﬂo?ﬂ[ﬁl aim
27, wherein the generating of the test information conprises recording
pre-fixed contents of a DVA and selecting a DMA mirror file having
sufficient secondary defect list (SDL) defects to fill the supplenentary
spare area. 328. Théhestethod affclaiingd 7mv@@reif thret tastrinfoomptioms isregD M tngirror fide. a
first test disc by form ng known physical defects on a blank disc; and
obtaining a second test disc by recording pre-fixed contents of a DVA in
the first tes di r - d I P i ndi cat §.

suppl enent ar yjz.gs'parZ,ﬁ%lrnggﬂ)fdsoei‘:‘\c EHHI(A %“ﬂﬁ?é :il%gtf 3 @g Qg@g%dd;é%g& Eg%dn%&ﬁﬁe
second t PMA dtexicon ndigensodafor agesthe test information. 32. The nethod of
claim 31, wherein the executing of the test conprises checking whether
the DVA i nformation of the second test disc conplies with a predeterm ned

DVMA struct urg, havi e 21 1§ I: syste t hod of

veri fyi ng whether JE@‘?E‘%E“%%’E%E@J? %‘glr@ Iéééﬁ ?BI\%?“W“_ %sﬁg}eﬁ8ﬂ%n&’§mﬁﬁ%erl y
gener at egbrifirised dtbffing PreafixCWntinBdofe DM £ Rh@ S16dtiHg ADNEA Mitdr WM BdVing
records or reproduces information on or froman optical disc with the DVA

i nf or mat $ubficientseconsiatiodefeas disp (S ndefeaietocfith thengpplestentany sparaaiean from t he
DVA i nformation, which is generated or updated by the recording and
reproduci ng apparatus, according to a supplenentary spare area extension

t est node; angilD;\/Airrhifié/n' @ﬂloﬁtb?cia%ﬁg&g, Nﬂm&?‘ﬁoa‘@j ng a test reference for

verifying the C or mati on. The ne f claim 33, wherein the
test infor matébining BfiMesndise by fériing kAGV physRET defR od% bldnk dispaarat us

for testing a recording and reproduci ng apparatus which records
obtaining a second test disc by recording pre-fixed contents of a DMA in the first test

rwd
—

disc, and recording a mirror file indicating that the supplementary spare area is full in the first

test disc, and using 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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“or reproduces information on or froma recordabl e and reproducible optical
disc with defect nmanagenent area (DMA) information to checbaﬁ/\{@.rh% t he
DVA information is properly generated or updated, the appa 04
conprising: a nodified drive unit generating test information fromthe
generated or updated DMA information of a test disc, which is obtained
after the recording and reproducing apparatus perforns extendi

suppl enent ar y33par BNAPRAABY fohiestings3 regprding,and yeprooNping appasatus Mhich records
verif isgfgg%@%&}r‘ﬁgﬁéﬁ?ﬁ@&%@@?h%@%& ?igcc??]&%ﬁ)‘{ %‘{%&ﬁg‘{éﬁﬁsﬁﬁﬁaﬁﬁg[ i Wit defect.

i nf or mat iMafageg¥nt &R DM Ainfénialion € LRt iwietih theDMA! RifoARRIIAH Yrépeatye
area to verify a test result. 36. The apparatus of claim 35, wherein’the

t est i nf generatedor ppdatedDibe apiparagts qompsising7. The appar atus of cl ai m 35,
wherein the nodif.i rive.unit reads .the test. . information fro

Area on the ¢ BEOdi iR EEerabe e REmaton fropriaf BSRFTHET ORI PMA
38. The afGMaMoHDfAftet laicMWiich 1¥06afied aﬁ@?ﬂfe%éor@%lﬁ%ﬂhsre@ioﬁgétiﬂé‘gg[%a‘?ﬁrﬁs di sc

on which pre-fixed contents of a DVMA are recorded’in a I'Sc on
whi ch knpenforpisyextendingdesupplesentary spave axed onrthe tdst disd withscD Mk anicror fifié ch a

mrror file having sufficient secondarjy defect list (SDL) defects to fill
t he supp?‘gﬁeéﬁ?%i“}g E"péFéx'&Pg’&gi"z tl?eewp{fg}yptagygg»p%e AERh&RA of veri fyi ng
whether ar ecQV@'%@%#iﬁ?Wﬂé&' iHﬂ)rﬁQR@rf %ﬁtﬂi)ré&?éiiﬁuine%!}gst%fb?&ﬁﬁ&? def ect
managenent area ( I'nf'ormation propefly, conprising: pertrormng

ext endi ngpreespoRithe tEE 2ki¢ndig (of LR Ripplethedtat e Sparelhrea t6 9BEiB) AiesOresult.
predet erm ned defect information using the reproduci ng and recordi ng

apparatus to generate test information; and conparing the test
information wth reference t Ny roati.on to determne aVarlflcation
of Che r ecor difig ARt PEBR et aviareid T ik idiis DA il
further conprising: 21 0 6 OCT 2004 naki ng known physical defects at

predeterm ned positions in a blank disc, to produce
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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a first test disc; obtaining a second test disc by recording pre-fixed
contents of a DMAin the first test disc, and recording a nfir§ QCTf 2004
havi ng sufficient secondary defect |ist (SDL) defects to fill the

suppl ementary spare area in the first test disc; having the recordi ng and

reproduci ng ampking kivwaephysicah defeztscat ipestddten@ind mWDhs?ﬁﬁlblaﬁly dBpatorodir On
the second test disc, to generate a second test disc with the DVA

i nf or mat RJHSt eHdlisceadi ng only the DMA infor rrat i on fromthe second test

disc with the nf or refer enen ate t est
DVA mirror fi P%ng #EP g@iesfﬂlfgﬁmq%ogdﬁngp e {eﬂﬁs @f@?@h hpggftate

i nformat a@p, afd fcoiMimy LAtRoPNR HivinguffidiéR seéb]ada@%fé'@?thgp@md) cfelf&'tﬂo‘lﬂi
wherein the conparing conprises checking whether”™ the DVA i nformation

t he secotht upplengintcy smmqahneesn viet firsateprdisbet er m ned DVA structure,

checki ng whether, a P-1i st I nt | ned, checking a |i st of defects which
are the same 4aVipthe rl?ﬁ?f\%" erE?‘? BgIng ARParatus per gg}thgle&en I8A checki ng

the star g%dfp@ &E%?%Eﬁre V\L rﬁ?@ﬁecBﬁd r?lﬁ;hscz ?@gﬂlepjte h E'tgzoﬁﬁ’ ?e%f‘&lisé @1?&1 tﬁ'é Bia 42-

A et hod er a reco reproducl ng

proper | yinformatibhatms and processes def ect |nformat|on the rret hod

conpri sing: prepari n(I:| a test disc having known physi cal defects and a test
¥

ref erence DNVATGaigamly thedDMdfe Hfpramatiog from the WFQWW&SQ dist wit &g BMAavi ng t he

Cpare. ar OB ARLEAaBPRR Y BenehSE § RTRIA B CBieRs BB Bt
test informat ivhBreirfthe réfefdtich @sdt Riforvigdtioh)s A defeRAEOPMA rhieforfllé.Ng and
reproduci ng apparatus reads and processes defect nanagenent area (DVA)

i nformation pr oper l'y, conprising: perfornm ng extendi ng a suppl ementary

" ef er once. DwRdhi 1 She feRod an 4L YigaHn i ciepesihs PEBGEE Thoospg ahetse

to gener ﬁfe%mem%aiti% OF ER{deO8hd 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;

22



22 0 6 OCT 2004 generating test information fromthe generated DVA
information; and conparing the test information with reflegeGE 2085t
information to determ ne a verification of the recording and reproduci ng
apparatus. 44. The nethod of claim43, wherein the conparing conprises
checki ng a stgenemating tesbinfarni2tdén froml ttecgenefated DM irformation; and DDS) of t he
DVA, a primary defect |1 st, éPDL_ structure and a secondary |ist (SDL)
structure of OFPIHRR theetdntormation withireterence test pfprmation4g detogmine® or mat i on
whi ch i s, piraReN ¥ tﬂ??@cro?&iﬁg ahy r%r&ﬁ{f:ﬁfﬁgzlpﬁgramq reproduci ng apparatus
usi ng the process of: pertormng extemdirng a supplenentary spare area on a
test disc containing known physical defects and a test reference DVA
mrror file using the reproduci n4g3 and recording apparatus to generate the
IQ

DMVA i nf or mat i49n;  gBheanethedef clainx43;, whereimthie somparing comeprisen ehesking aBtmcture

I nf or mat j.0n, ,and .. ¢ ar.ing the | pf O lon.wth reference test

| nf or mactraYE. AdisE Arpton Arisdfie BT pEine T, Pridtaty i TR s OtES ng
appar at Ysd aReontiafy YRSD) Qtri@hicT tBE DMAT Whith fonh thelest mfsinapibRar i N9
conprises checking a structure of a DVA, a disc definition structure
(DDS) of the DVA, a primary defect list (PDL) structure and a secondary
list (SDL) structuyre of .the DVA,  which formthe st information. 47. A
recordi ng andr ep%@d‘b‘i“ﬁﬁ%ﬁ%?@f%s P@WFW@B"%@E&%PH@CWQ‘HS%‘E Fpseducingof -
per form Yol gnentary spare area on a test disc containing
known pﬁi g?lggﬂg%g'glkgg? gmggsgmg test reference DVMA m—+ror file using the
reproduci ng geeformingrextendingaPppRineatary sgre arcaton 4 st didd cintdiningtinoom;
generating test information fromthe generated DVA i nformation; and,
conpar i MRysipd defosts andraoiesterefesencaiRMAr mirsorcfile aisingdhe reprodueing ad reeording

determ rﬁ%pf‘ratu\é% %@A&%&E&”DRIA%%H%FO%E“ ng and reproduci ng appar at us.

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.

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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23 0 6 OCT 2004 48. The recording and reproduci ng appar at usthI}‘A Etaiﬂﬂkm
wherein the conparing conprises checking a structure of a 0 C
definition structure (DDS) of the DVA, a prinmary defect list (PDL)
structure and a secondary list (SDL) structure of the DMA, which formthe
test informat4®n. The recordingandi neprodneing eppasatus phglap Az, whersin/beicbinparing
according to.the pcess of: er{\qQr.m ng extendi ng a su tar pare
area on @HRLES 8%“% Ing SRR G R Br@%ﬁ g’lth’é‘fsg%‘Fg“%mbS%E&e 1&?‘\s\r"ence
DVA i 1" Himbty| 4% 18P strBBRATAES N beBfthry BS(SHIL ate
t he Dmﬁ\?loﬂlynat%%nl;&g(an E)(:sorrpari ng t g teg I nt or thtriugtlri]lpe%&?ﬁﬁfl)e er’gﬁgg{ ,

t est i nfformethe @3t infordeitionmi ne a verification of the recording and

reproduci ng apparatus. 50. The recording and reproduci ng appar at us of
claim49, wherein the conparing conprises checking a structure of a DVA,

a disc definijdon gt : e OF 1 AT f | LSt ( PDL)
- structure and{'da' Se%g%%b%éfé&ﬁlpé?&? éﬁ%‘n%%bﬁ)&%%ég@taﬁg&m&?tgvﬁigéw&ﬁioof m t he
test informatpeformbig exdehdiiP Bdplénddry lspareiaféh ¢h 4 @30AIE Bentainthg GRMAUCT Ng
apparatus which records or reproduces information on or forma recordable
and r eprPysisebdefecipanda festreferenget PMdemitsor fileensingethe nepraducing aridoregending t o

check whet her DMA infor Lon . roperly generated, the apparatus

conpri Sia}pagragls%&ep?ré@ ‘H?H}@’r‘ lﬁé’ﬁ‘i‘f‘%&}’ﬁ&&t est information based on the DVA
i nformation ofy aﬁﬁgtthe AsSRfARAAGAWRH rBberénck SRE AFhADNIS efePmBR"d Or M ng
extending a supplenentary spare area on the test disc containing known
physi cal veiificetiés ofathd recarding ané repreducengdyharatusc or fil e using the

reproduci ng and recordi ng apparatus to generate the DVA information; and a
verifier conmparing the test information with reference test information to

The: appar at s tof ol et gl HEploBGARE AR of GRRDRY VG RRASE S Rine

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.

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;



information fromthe test disc with the DVA information, Jtp0ggngjpate a DVA
mrror file as the test information; 24 0 6 OCT 2004 V\/nereln t

reference test information is a reference DVA mirror file. 53. The
apparatus of claim51, wherein the nodified driver generates a second test
di sc by recorGMhng?“pﬂ@ refexenge deshinformation is aefarence HMArmirrardile. di sc havi ng
known physical defects, and recording a test reference DVMA mrror file
havi ng suffi cient secondary defect list (SDL) defects to fill the

suppl ement ary sgpar ?‘h@ﬁﬁ?ﬁrath@@f ASHPS Hiviier&R the xﬁ@&n@i@&'ﬁflo&ébﬂ fedladic tfeﬁrms»
t he extending of the supplenmentary spare area on the second test disc, to

gener at edac bgaecnlding pire-fixed conterts phe DM/A omd Girstadst disc havidg tkinewnpliy §icald
dri ver Eﬁgs only the DVA i nformatjo romé@e second. test disc with the
DMA i nf o ?‘?dﬁ’d reeprding @teyt Eeferepessh ippr filgrhaying sutficien; seqopdary defect list

mformatwt formation is a reference DVA
mrror f|k )%\%@ d;ﬁgglgeagr E)us o&?%f%gﬁ& , wherein the verifier checks
whet her the DR re¢drliagrand réptodicingsppactuysérioem tibl dxtendipndfi the supipldinéhtary
predeterm ned DVA structure, checks whether a P-list is naintained,

checks aspareareafondhg sacord (gt &ic,dp @eneratedasesonttestliskwisuihaBMA irformatiarh e
first test,disc, and checks the start |ogical sector nunber of each zone
of the sgﬁ%nd test disc. 55. The apparatus of claim53, wherein the

verifier conP@fe§fodifi&d diwer réak Ohiyahé DMA Mrhdton (R fRKeBordasst dhé&fvﬂﬂﬂ%' on
by checking a structure of a DVA’” a disc definition structure= (DDS) of

t he DVA, DM@rmﬁmmytmiefte(gendratsta t(sﬂIIDMAsnmnnmt fileas dlmaitest mﬁmmdan,y list (SDL)

structure of i , ich formthe, test for The appar at us

of Ol aim a5, PHPHEC 6 HRICE fO3E THOTRMIOM S f G SFPEE LIV VITER Tl ch provi fies
the reference test information to the verifier to nake the conparison

between the test information and the reference test information.
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 informa_tion 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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57. The apparatus of claim47, further conprising a DMA mirror file

provi der which provides the reference test information to w]gedétifier to
make the conparison between the DVA mirror file and the refe 200
mrror file. 25 1 6 OCT 2004 58. A nethod of manufacturing a conpliant
recordi ng and reproduci ng apparatus, conprising: manufacturing an
uncertified regordin ng reproduci ng appar.atus that updates and generates
def ect managesgnt ér’gla&f’%wfxyﬁphgsfﬂlﬁlﬁg P&H&P@fv& rgeardingand repradurdng apparatus,
uncertifigg fiﬁﬁgzr di ng and reproducing apparatus is conpliant with a
standard, Sgl erifying conprising: perform ng extending a supplenentary
spare area onnzntfasfuridg0 unoertified ret@rding ankteproduig Ppheis thahpdars han and
test reference DVA information using the recording and reproducing

appar at ugeqeéate%ﬁ%fp%weaqasgpemramW%@mfomtmmri ng the test information

with reference_tf ' ' . term ne verification of the.
recordi ng and%ﬁéﬁ?%\h@%tﬁér@%gggeé{xﬁ%d,jxeetcﬁr 1%§x}cﬁe85q%.18wgiagmr8@§ il%ﬁor?ﬁéﬁmt he
uncerti f gl o @Emlact Raidevedi iApcoMpeibing: apparatus is conpliant with the
standard. 59. The nmethod of claim58, wherein the conparing conprises

checki ng a st performing exendinOrisppplemicrtarydsphiedred om agest discwostaiidiys) of t he
DVA, a primary defect l.ist (PDL) structure d, a secondary |ist (SDL)
ot r et ur BregPlelinegfipecypfombnar dndii reteatncs RS inderigiion sk fhegpiarting ahd
recordi ”Qe?%tﬁl 1 | C i ng and reproduci ng

i nformati on oﬁ@ﬁi@gﬁﬁégﬁ ggﬁgg{qu%%tﬁ)f}g?t&gl:,ﬁg&jl i ght source to enit a

l'i ght; a focusomparaigethendst imforfnation witterelférginde testtinfotnatiapiol detdrminess t o

record and reproduce the _information; and a controller to control said
|i ght sou¢rélication of thegiseordingeandyeprogucing Apnasaus, dhe perificatign dndicpting thatdhe

def ect nﬁﬁ'@egt?ﬂ&f]}ec&rd?r?g 4n'8'\4g%roidﬂéigé gﬁﬁr&ﬂs gycompliant with the standard.

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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perform ng extending a supplenentary spare area on a test di@ﬁagghtm}hi ng
predeterm ned defect information and test reference DVA info tion using
the recording and reproducing apparatus to generate test information, and
conparing the test information with reference test information to

det erm ne t hebl.verTld diad rezordifg arerepaminciigrapparachsrof piabaa, wheagipaieat us. 26

Q 5 OCT 2004 61. The disc recording and_reproduci ng apparatus of clai m 60,
wher ei n $ORP3riRg ¢ARPTises checking & sEuctie ok a MMA., adisgdelipiiopstractrgy DIS)pidhe

ot uot ur VS B Bt (PR P e FaRohdRi ol RO bbetls TRE DYy ¢ e

t est i nfWhigRfoN theGest infodhation,ecor di ng and reproduci ng apparatus for
recordi ng and reproducing information on an optical disc, conprising: a

light source to emt a light; a focusing elenent to focus the |light onto
the opti cal dé'zzc f‘&r .recorgj n nd r&@r.oduci n%u he informaéi on; .and a
control | er t%onts8iscdsrading saf reRyfivcing appargus, oy feeerding and sepraducings oct
managemgfform@fisi oh Ah OptIBH AR, %&ﬁisiﬂ%rform ng extending a suppl ementary
spare area on the optical disc so that the defect managenent infornmation
is conpliant alight sauce amedmitch ligl8; The di sc recordi ng and reproduci ng
apparatus of c|aim®62, wherein the  controller checks a structure of  a
DVA, a disc dEOFying Qement s, fact the lighigynte theropticabgise for regordingapd gepradycing st

(PDL) st &HJE; I d secondary list (SDL) structure of the DVA, which
formthetﬁ%les n:?ar%?)'ﬁ rarg(h on. 64. The nethod of claim8, wherein the —

verifying of 4dumtrollér toohtheirsakidight sautse amhealpdag anb geieetedefsdt Mafkgzement
reserved areas have a predeterm ned value. 65. The nethod of claimp9,
wher ei n arereinfermation afjergrer fommingmixtendingor sWppleSay spase arep o8 itheepticakdipeso an

unused Gh&ine defdct r;lgltljaegtel%%rg iPlFOCIi'm\Z/lg(l)rllJ i compliant with a standard.

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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66. The nethod of claim43, wherein the test reference DMA mrror file has

a first spare area full flag indicating that a primry sparg @r@-i
full, and a second spare area full flag indicating that a secon r;zﬁ@'pare

area full flag is full. 67. The recording and reproduci ng apparatus of
claimb51, wherein the test reference information has a first spare area

full flag i ndﬁ:.at | e In@@xitoggg Pl%{dg?zg\{vﬁ&@{ne(hﬂegg&e?errcgIﬂMA rﬂﬂggraffl? ﬁ?ﬁofagrslt <

spare area fu flag I'n a secondary Spare area

full. 27sgaréaredful 4 inéiBating vRatiiriieaty Gpare hdai3 Fill, ald@6R0oAd ke bRE Hull flag

reference DVA mirror file has a first spare area full flag indicating
that a phidieatigg d13ha secondaryispateiarea fullflpgais felb.ond spare area full flag

i ndicating that a secondary spare area full flag is full. 69. The
recordi ng and reproduci ng apparatus of claimb51, wherein the test

reference DMAgn I I Phe fdcbili %@rebfd&&inﬁ&gﬁﬁaﬁﬁ ®fclath!517 Wagreif'eGadt! ng that
a primary spare area 1is full, and a secohd spare area full flag

i ndi cat i referemet DM As mimworfilehas p diret spareardaufull flagdndicatirfguthbt a pi@marfhepareedrbod
of claim58, wherein the test _reference DVA mirror file has first spare
area ful 18%11 2R 4RGP RN SPARS AT llaﬁqsrmﬁlﬁﬁtgﬂgstaatraeses‘@@m gpaFgpea g is@liond
spare area full flag indicating that a secondary spare area full flag is
full. 71. The method of claim27, wherein the test reference has

information o70.a Teeinethod af elain® b8 ewkdteidnhe wit rafesece DIMAmiER THe hiseafirsand
executing conpri sé€s checking whether a current secondary spare area_and
addi t i onspareares Billfiagindicang thatansimary spage area is fulls andwsacend snare area fielkflagim
avai | abl £ ;ampun f the,secandar e .ar are correctly determ ned.
72. The WS{CHQ%E @'f’%ﬁ%ﬁomjaﬂ,wﬁeafé ﬁ‘ﬂtat?fl@ lg@guti ng conprises checking
whether file systeminformation of the DVA is correctly updated upon the
extension of the supplenentary spare area. 73. The apparatus of claim 35,
wher ei n the DMA ni Thoomethiotl of lckémi27f sherein the test referemes havimfermmtibnlonet anount
of a secondar syalrg ar ea, apd he verifier che&:ks whet her 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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current secondary spare area and additionally assignable spare area using
the information on the maxi num avail abl e anount of the se@ofdBCl 280ar e
area are correctly determ ned. 74. The apparatus of claim 73, wherein the
verifier checks whether file system information of the DVA is correctly
updat ed upon 7he egTheDMAmifortinformuied oNElainnny, wherein thanesd reféznte DPMXT
2004 75. The DMA mrror information of claim45, wherein the test

r ef er enc Bippfilenhasrinformatien o3 maximpmAvRBIDIS AMAUREDEianiaondasy FRASE arcanditht

of a secqndary spare ar.ea, th [ QNI hecki ng.: er a
current  DBCOmparR chmPESE crdKing WARHEC TR SRR, Rk HUERM) MRS, 5
the i nf opg¥pinapR sPﬁ‘retdF@a g tHeThRYRGPHE R TRMIMuA avaNebleearidaslthepar e
area are correctly determned. 76. The DVA information of claim75,

wher ei n sévondaryspare ngeacoapoirsely ddterokinedy whet her file systeminformation
of the DVA is correctly updated upon the extension of the supplenentary
spare area. 77. The nethod of claim58, wherein the DMVA mrror file has
[nformation onsa RS DRYAIAYARMRI &t AIFRYS! whtreth BECORPAIN SRYReftiRRkingNd
t he conparing conprises checking whether a current secorndary spare aréa
and addi wihethat file systeinginfdrnatiopaf ¢heaDNVEA iss¢anectlp @pdated oporathe @mtensioh lo€ the
maxi mum avai | abl e anount of the secondary spare area are correctly

det er m n&EPPlementary SpEtARW of clai m 75, wherein the comparing conprises
checking whether file systeminformation of the DVA is correctly updated
upon the extension of the supplenmentary spare area. 29 METHOD OF

VERI FYI NG DEFEET Mihiddetidi TofAiREMN $8\Wdiéin tkNDMX niitioe fité\RasTinformAHBABA BUS

FOR PERFORM NG THE SAME ) _ _
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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"ABSTRACT OF THE DI SCLOSURE A nethod of verifying that a‘ﬁisc recordi ng
and reproduci ng apparatus normally generates or updates 6 BET d0ghagenent
area (DMA) information in a supplenentary spare area extension node, and
a test apparatus therefore. The nethod includes extending the

suppl enmentary spare area of a test disc in the recording and reproducing
apparatus using the test disc with test reference information and

generating tMEEHOIGF MéBR DFY INONDEFECT eMAN #GBRENBNSRELONRRORAGTIONEr ence
information expedRADISGMANNEIESREtAPRARAEUScFORf PERRORMING THE! BgMEest

i nformati on and providing the result of verification of the test

I nformation. Accordingly, a DMA information generation or updating

the. suppARISe T e THE BraeL O o, Ver T ea. HrG 2 o em e
A method of verifying that a disc recording and reproducing apparatus normally
genéfates or updates defect management area (DMA) information in a supplementary spare
area extension mode, and a test apparatus therefore. The method includes extending the
supplementary spare area of a test disc in the 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. Accordingly, a
DMA information generation or updating function of the recording and reproducing apparatus

upon the extension of the supplementary spare area can be easily verified.

FIG. 2
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