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BACKGRQUND OF THE | NVENTI ON The invention relates to a copy-
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DESCRIPTION OF THE PRIOR ART

It is well known, notably in the software field, that developers of products
suffer considerable financial loss due to illicit copying (also known as
"piracy"). This situation has recently been further aggravated by the
15 availability on the mass consumer market of optical disk recorders that can
write CD-R and CD-RW type disks that are very inexpensive to buy. Such

devices can make perfect copies of the original CD-ROMs.

Numerous techniques have therefore been developed, in particular in recent
years, to prevent illegal copying of optical disks. One of the simplest of
20 these consist in writing a copy protection code at a pre-determined location
on the disk during its fabrication. This pre-determined location is such that
many copying techniques cannot reproduce this part of the disk. Readers
are made to reject disks that do not have the protection code in the right
location. However, it is obvious that a device designed or adapted to read all
25 data at all locations on the disk can copy the disk including its protection

code; the illegal copy obtained is then strictly identical to the original.

Another known technique is the SCMS ("Serial Copy Management System")
method according to which a disk carries a SCMS code that authorizes or

forbids copying. A disk with a SCMS code authorizing copying can be
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. forbids copying. A disk with a SCM5 code authorizing copying can be 2

‘copi ed,. but the copying device changes the SCM5 code so that further

copies are not possible. It is clear that this technique suffers the sane

- di sadvant age as previously when the enti2e data content of the disk is
copied. 5 Other relatively sophisticated techni ques have been imagined to
overcone the problem of unauthorized copying. Mst of theminvolve the use
of a specific "signature"” on the disk, which can consist in a variation of
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generally the case with standard readers. A variant of this nmethod

bl es, ' f. i words that can be d with
it rer ent S var el Telrygy QTR At RN ts Brel Paanshibap i pomder s. A
di fferent teapbnpruers aisirkdithdiredetdharat alsd8s tiamiingo9L Hamay ﬁg Aot ed

original disk's spiral turns or sectorS whose addresses can be e
to consti t utsPecHicdidgnatdentart ther dissdehidhowen eronsisten di sadatiort afjeenhint hi s

type of techn| ' i t, necgssitates, authentjcation of the disk's
user by neaggbgwﬁggkai?étg%ssgceoq‘Fpﬁ?x#oé@c%f:@q Wlag‘f SPdN Vit leRgthiis er
nust enter dstredpaisivorl crf @sy@tidinaatans indrkd1ewsBntigndn off iHee 1dikkyt Via an
authentication termnal. This techni %ue t herefore i nposes non-negligible

const r ai M s.SP&RSHY HEgquegricadvadtsyenof Taed vmsiatiods constitate gne tsignatws
g:?g?eghf’gattﬁ% Zgﬁ%??ﬁ%;s;bﬁépgigafh% 0L Gt %Y qﬁeyor?:%ngt %galréprggggetd tb¥ of

ordinary CD writers such as CD-R recorders. However, it is necessary that

the disk reader be able to detect these variations, which is not generally the

case with standard readers. A variant of this method enables creation of

15 ambiguous code words that can be read with different values at successive

reads of the disk with standard readers.

A different technique consists in deliberately destroying or damaging original
disk's spiral turns or sectors whose addresses can be encrypted to constitute
a disk identifier code. However, one disadvantage of this type of technique
20 is that it necessitates authentication of the disk's user by means of more-or-
less complex access information that the user must enter as a password to
gain access to the content of the disk, via an authentication terminal. This
technique therefore imposes non-negligible constraints. Another
disadvantage of such methods of recognition of damaged parts is that they
25 are able to hide only a small quantity of data, which makes it easier to
incorporated them in the body of the software. Another problem is that the
writing of such marks is structurally within the capabilities of commercially-
available CD recorders, the only obstacle to recopying of disks being that the
software controlling these CD recorders is unable to manage such marks,

30 errors or omissions. A modification of the control software (either the user



~incorporated themin the body of the software. Another problemis that the
writing of such marks is structurally within the capabilities of
conmercially- available CD recorders, the only obstacle to recopying of

- di sks Being that the software controllidig these CD recorders is unable to
manage such marks, 30 errors or omi ssions. A nodification of the contro
software (either the user 3 processor or the internal software of the CD
recorder) would however be sufficient to copy these disks. W note here
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advant age of having a zone that is not easily reproduci ble by a standard CD
r ecor der |0 2(1C8UNRARE AEAFRES- | NVENTI ON The present invention overcones these

di sadvantages and nmakes full use of the advantage of a such zone t hat
prevents stighghdraHIehitPRYE MR ¥ development has been envisaged involving a

disk with a continuous spiral or main track between whose turns is inserted a
section of a secondary spiral, the standard pitch (separation) of the
conventional optical disk tracks being conserved. An authentication method

15 then consists in “recognizing" the secondary spiral only by verifying the
presence of identification codes or specific addresses that are not found on
the main track. However this technique does not apply efficiently the major
advantage of having a zone that is not easily reproducible by a standard CD
recorder.

20 SUMMARY OF THE INVENTION

The present invention overcomes these disadvantages and makes full use of
the advantage of a such zone that prevents straightforward copying by
standard CD recorders, thanks to recognition of the physical presence of a

protection zone in two parts.

25 The invention is therefore a copy-protected optical disk of the type including
at least one spiral track on which information marks are written in sectors
whose addresses are substantially sequential along the track, wherein said
disk includes:



_standard CD recorders, thanks to recognition of the physical presence of a
‘protection zone in tw parts. 25 The invention is therefore a
copy-protected optical disk of the type-including at |east one spiral
track on which information marks are wi%ten in sectors whose addresses
are substantially sequential along the track, wherein said disk includes:
4 - a copy protection zone conprising two parts of equal size each
including a series of sectors designated by identical addresses on each of

the two parts, thé& 3P4 R/OPFGLCE'QH ?‘Wec RPERZISIY BEP nRArth £ ediualetizR eanchhe
sectors of the tW‘Pnd?@cﬂlF\? n@ﬁ(‘cﬁ‘ s%%ﬁ}rgrde%fqﬁﬂggZ@ﬂ%e%h?glsggngr%gé%% 4g_an

identifier characteri st e part to wh sec and -
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of a two-part protection”zOne is particu I mpor tant one of
parts is witten 6ackardetmgdaandtrack |nserted between turns of the main
track, since standard CD recorders are unable to wite such a two-track

di sk, and it » difficult to mak |1 egal f 15
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used to nake master di sks woul not enabl e duplication of disks protected
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sectors have addresses ordered
The advantage of the existence of a two-part protection zone is particularly

important if one of the parts is written on a secondary track inserted between
turns of the main track, since standard CD recorders are unable to write such
a two-track disk, and it can be made very difficult to make any illegal copy of

15 a disk by verifying the physical structure of the disk read. Furthermore, even
a modification of the control electronics of an industrial device used to make
master disks would not enable duplication of disks protected according to the
invention.

The invention also includes an optical disk such as defined above,
20 ~characterized in that it includes a main continuous spiral track covering all
the useful part of the disk and whose sectors have addresses ordered
substantially sequentially along this track, and at least one secondary track
inserted between turns of said main track, the sectors on this secondary
track and the adjacent sectors in a given radial direction on said main track
25 having the same addresses, in order to constitute said two parts of said

protection zone.

The invention also includes a copy-protection process to determine whether
an optical disk is an original disk or an illegal copy and prevent normal use in

the case of a copy, said original disk including at least one spiral track on



.substantially sequentially along this track, and at | east one secondary
track .nserted between turns of said nmain track, the sectors on this
secondary track and the adjacent sectors in a given radial direction on
-said ndin track 25 having the sane addreses, in order to constitute said
two parts of said protection zone. The invention also includes a
copy-protection process to determ ne whether an optical disk is an

ori gi nal diSkhOF aq illegal copy and prevent normal use in the case of a
copy, said ofMGPn4IOURANCT HERES ARG alVlitBRst" GRstesi MA1oser agRresAes @fe ch
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consi sts i n:that dlebnsistsgnon the original disk a protection zone in two parts
of equal 5 size each including a series of sectors designated by identical
addresses on eachedof. t he t\,\@ parts,\ﬂﬁ)she data written in this zone being
shared between thédBIDHPT 13f TR HSHAMSETHAN 00k 8elicoPartnpf earak one

al so carrying an igentddcheinding D) sGhar apt sxdish af forfi@qlthi ch
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enbodi ment, given only as a non-limtative exanple, with reference to the

attached, draw ngs bt W& succession of reads of at least one predetermined

sector of said protection zone;

verifying, by means of said identifiers, that during these reads,
access has been made to the two predetermined sectors having the

same address in each of two said parts of said protection zone.
15 BRIEF DESCRIPTION OF THE DRAWINGS

The invention will be better understood and other characteristics and
advantages will become clear on reading the following description of a
preferred embodiment, given only as a non-limitative example, with reference

to the attached drawings of which:

20 - Figure 1 represents an optical disk according to a first variant of the

invention:;

- Figure 2 is a representation in linear form of the turns of the spiral on
the disk in figure 1;

- Figure 3 is an operational flow chart of the protection program
25 according to the invention;



. 20:-- Figure 1 represents an optical disk according to a first variant of
the invention; - Figure 2 is a representation in |inear formof the turns
of ‘the spiral on the disk in figure 1; -- Figure 3 is an operational flow
~chart of the protection program 25 accd di ng to the invention; 6 - Figure
4 is a representation in linear formof a second variant of an optical

di sk protected according to the invention. DETAILED DESCRI PTION OF A
PREFERRED EMBCDI MER Fi%ure 1 shovv§ a_ pr eferrﬁd engodi ment of the invention
in which the copy- '85r6t%atE8 GE LN i Niear iRmed S seqpndvariandef an n
conti nuous spiral d‘p‘ﬁ\f@lrdiiﬁlgp?étécﬁeﬂeadé%?diff’!% t$ 8 in9Bn@dn.t he di sk and whose
sectors have, in a known manner, addresSes ordered substantially
sequentially along this track. A secondary track 2 is inserted between
successi ve tRERAILED DRSGRIRTIONOF, AiRRBFERRED EMBODIMENMT t he pitch of the
track remains, substantially in all parts of the disk, 10 constant and
equal to th .straen]d%hd gitchfgen r al II?/éd.use i.n_classic aptical disks, such
as CD- ROM and9dFsb “BUBStY BEHITER SMREIIBTE of ARe MYREUBN IR VNI tRREAPYur ns of
the main 4r acktideenbopicaptngriesstyebymhiaresik Pef es@iddees sgtrar dovefi g@m
secondary track 2, then progressively smaller after the end of tﬂ
secondary t the wsefuseehomgf fioe Ok %m%mﬂ‘@ﬁé segtere. hadeake krowhesmneery 15

progressive rlati.o i1 radi al _tracking of, the tracks is
assured w thou %ﬁy@?g{d %p S%tgbb%ﬁleé%@%rg%ﬂ}éﬂj%'?%ﬂ'f'ﬁ:ﬂa%éﬁoﬁ FereNd&Ysed by
a sudden entazkoRieinsenbd theewpet chccddrvd ards Reatk ¢adin tthekefos ensgidect |y
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char act eri stSHEhdhat the Riipherlt therfrack emains nsulrstantialy inedrpartshef thai disk,r ack

and 20 c t oexjst LOLS wo tracks ar
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disks, such as CD-ROM and also DVD type disks. We note that the pitch

between turns of the main track becomes progressively larger before the

start of the secondary track 2, then progressively smaller after the end of the
secondary track, returning to the standard value. Thanks to these very

15 progressive variations of the pitch, the radial tracking of the tracks is assured
without any risk of servomechanism errors that would be caused by a
sudden enlargement of the pitch. The read head can therefore correctly
follow the main track even in the zone adjacent to the secondary track.

A characteristic of the invention is that in the zone where the main track and
20 secondary tracks coexist the sectors of these two tracks are designated by

the same addresses A to A+Q.

Figure 2 represents a linear presentation of the same disk, each turn of a
track being represented by a segment extending from left to right across the
figure. The main spiral track starts near the center of the disk (at the bottom

25 of the figure) and ends near the outer edge (at the top of the figure).

The zone in which the main and secondary tracks with the same sector

addresses A to A+Q coexist is referred to as the "protection zone" PZ.



. Figure 2 represents a linear presentation of the same disk, each turn of a
‘track being represented by a segnent extending fromleft to right across
the figure. The main spiral track starts near the center of the disk (at
“the bottom 25 of the figure) and ends near the outer edge (at the top of
the figure). The zone in which the main and secondary tracks with the sanme
sector addresses A to A+Q coexist is referred to as the "protection zone"

PZ. 7 In addjtion, J JZ is defi i ncl udi ng t f
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zone PZ. As X , e can choose zones FJZ a BJZ of about 1800
sectors Ioc%?%% %ﬁé%omwﬁoﬁa%mad/ﬂ@ b%q‘cg‘Fré éﬁdaag'ieéﬁﬁ hé'§f'otledt i oh zone
PZ. The batgignificamhhaygerahsh 26 Rdapi@@dst A idher daf foldhpy need to be witten
there. W can choose for exanple to include a start zone of about 40

sectors whose 10 first 30 sectors are not readable and the 10 fol |l ow ng
serve as a |OeRMBXIBRAIE. WeoFan KEOPEAEPRES MUKeand IR Zdait abqurtotsant s@momone

itself of si ual Lch .gives a zope PZ of_ 275 sectors.
Of cour se, tlégggﬂs%zae%&ér%?% Sp%ﬁ@ltsgg (lgfrourlél/\%bl@ idv'%ratﬁa pd%%@ﬂﬁ” GANE Wezdg_@& to be
hi dden that latter ean htea ai gizé hdaptedaonae tcaitd MtmddrekoARMteS GRsrdary; et r ack)

of the zone PZ. 15 Eaﬁ:& sector of the two parts of the zone PZ contains an
i denti ficati G CRAPSH IR GMRIE P defltfe iseptariDaoneef aheutdd sesisirs avthased D2

for the sgcofndasy ses@id 8le nd%eadabi@ aq{éil‘ t{h%éﬁj;f]d.tlIgg\@wr%}egfw%}ggt%@icgﬁlg%onégeci fio

addition, in any zone (or in several

protection ifof dhemehding sheredlios dizda tyotdtiok tdre REEls e czaRUEP RS IgEUL | on
of 20" the zone PZ gn% enabl e use of the data witten in this zone. This
speci fic i MmOt MO EIKeS adN&P 4 Hel Cop§CiorDt &dtGunisprioese sizescajedi ng t o

the purely indicative and depend on the data tc be hidden that are written in the

two parts (main track and secondary track) of the zone PZ.

15 Each sector of the two parts of the zone PZ contains an identification
information or identifier, D1 for the main spiral and D2 for the secondary

spiral, so as to differentiate the two spirals.

In addition, in any zone (or in several different zones) of the disk, specific
protection information is recorded to check the presence and constitution of
20" the zone PZ and enable use of the data written in this zone. This specific
information makes use of the copy-protection process according to the

invention, schematized in figure 3.

The initialization stage 100 sets to 0 a parameter n corresponding to the
number of successive reads carried out on a given sector of address X in the

25 zone PZ. The principle of the process acccrding to the invention consists in
performing a series of reads of a sector of address X (or several sectors) of
the zone PZ in order to check that it is possible to read the two sectors of
same address of the zone PZ, which confirms the existence of the two parts
with the same addresses in the zone PZ.



_invention, schematized in figure 3. The initialization stage 100 sets to O

a paraneter n corresponding to the nunber of successive reads carried out

on ‘a given sector of address X in the 25 zone PZ. The principle of the

- process according to the invention consPsts in performng a series of

reads of a sector of address X (or several sectors) of the zone PZ in

order to check that it is possible to read the two sectors of sane address
ns _the existence of the two, pa with the
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junp zone Fﬁérm%&tk t?aéﬂ]*ha%ﬂ@é@ﬂggfég- afoI | owed by 10 a series of

reads from j ump zonhe total nunber Nmax of reads.
After the |n|t|aI|zat|on 100, we verify, 101, that the nunber of reads

al ready pefherafe, itise besesshatobing td thidiirfensioh hieciGesLa upic§ M M¥a @yt a
junmp in the, zone FJZ (102), then the reader receives the order to read the

sector of 1BORUHELEWd jMihaone hdZpior axampadt taads atlevest fqllpe@d ayd it s
dentifi th h d
(denot ed oo By ere b AR dRemy 2, Skl bl SGM iy i Tort FPbRey s ous

i dentifi er Negdofaedds.menori zed. If the two identifiers are identical
(reading of the sanme track), which is nost probable, we performa new read

(after Chec'ﬁ(}tggtl'gel%lt)ahzatlcgn 100, we verify, 101, that the number of reads already

performed is less than N1. If this is the case, we.carry out a jump in the

zone FJZ (102), then the reader receives the order to read the sector of

15 address X in the zone PZ. It reads this sector (103) and its identifier (104)

and memorizes (105) this identifier D for the n™ read (denoted D(n)). This

identifier read is compared (106) with the previous identifier read and

memorized. If the two identifiers are identical (reading of the same track),

which is most probable, we perform a new read (after checking (107) that we

20 have not reached the predetermined maximum number Nma of reads) and

increment (108) the number n. If, due to a perturbation, during these N1

reads, the reader falls on the main track and on its sector X, then the

identifier read, D1, is different from the previous identifier and we continue

(113) reading the disk or, preferably, continue using the specific protection

25 information that can include the reading of all the sectors of the two tracks of

the protection zone PZ to collect all the hidden data.

If, after N1 reads, we have read only the sector X of the secondary track,
then at the read N1 (101), we perform a jump in the zone BJZ (109) and
continue performing the operations 103, 104. 105, 106. There is now a high



. 20: have not reached the predeterm ned maxi num nunber Nm of reads) and

increnment (108) the nunber n. If, due to a perturbation, during these Nl

reads, the reader fatls on the main tragk and on its sector X, then the

“jidentifier read, D1, is different from fhe previous identifier and we

continue (113) reading the disk or, preferably, continue using the

specific protection 25 information that can include the reading of all the
PZ to collect all the
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secondary tragk,on tthentrakk t iee n@adiidil ©104), b@edi%F%rgrﬂli@uajt%ieOifgge zone

BJZ (109) and continue performng the operations 1 . There

is now a hi igerdifigr apetyid thep ndrtarmtthe restot!dB8) of thadaiyeratoné.read is on the
main track. At the first read on this track, the identifier DL will be

different f ' i dentj f h rform th t (113
of t he. oper ST S OB TAET: wer SRbh v 15 {EARNTRARY FEHRR 0t ¢ hout

havi ng f aundifterent Riediifiéel ot tHepesthif leatihg Wesdchsinohabthef 8RdidIS Rigect or
of another address X+g (110) of the zone PZ, where g is an 1 nteger chosen

between 1 ahd'@ of #e&isang) P24 fwhesecorisi alrerintelget choseni béteaenoh ayd thie

oot ) . hped . fioient 3 .
easons not er o afkeiyer et HafadeaieaioTRE (P8 e ot BuBuoREM agar oss
X = X+q, weothegikglelabiresdcamat insuffisiehnfdrharis0seefdond heBbKErelR88toN tO

zero (112) and restart the execution of verification program If, after
the verifici§ 8rNaYIOROE e seafafiunirrtheotew addsess Xve XFanwe( aneok (1HA) we

have exited e [ i havi untered.t t wo
Gt T or et syt B8 9h ?ﬁ%mg&c%%u@é”\(’%%g%%é‘t % 7a% JI5EN B! BT T 1S | e
and that thexdtustlon of veoificatioropiogiraval 11liatsr Y va@ifidatibe@ak cctairf AaMhbeYe can
then decide to stop the reading, in which case the reader could display a
message, or Oéﬁ@%tprsc,w&e findK111) that we have exited the protection zone PZ without
having encountered the two different identifiers, we conclude (114) that the
verification has failed and that the disk is not an original disk but an illegal

15 copy.

We can then decide to stop the reading, in which case the reader could

display a message, or eject the disk.

Another possibility is to continue reading so that the application executes but
in degraded mode. To do this, we can imagine that the information parts of
20 " the application recorded on the disk, that are normally hidden on the
secondary track, are replaced on the main track by "lure" data such that the
application continues executing but in a degraded form by reading the data
(genuine data and lure data) only on the main track. In this manner the
reader does not stop and it becomes more difficult to detect and understand

25 the protection system in use.

The presence of the secondary track is a major advantage of the system just
described, since this cannot be written by a conventional CD recorder. The

physical existence of this track can be verified by any means such as



. Anot hér possibility is to continue reading so that the application executes
‘but” in degraded node. To do this, we can imagine that the information
parts of 20 ' the application recorded on the disk, that are normally

- hidden on the secondary track, are replliced on the main track by "lure"
data such that the application continues executing but in a degraded form
by reading the data (genuine data and lure data) only on the main track.
In this manner the reader does not stop and it becones nore difficult to
detect and ud@stiaaiing ob¥he recpndamctradn sy dtsepositonisg. arthéemytes erieh of t he

d t ' ' t f the syst just d i bed, si
Thi s cannot Berat BolaiRhs AR S Re et PR The  physi cal

exi stence of this track can be verified by any neans such as 10

i dentificatife abtet RereseaoRSATderifack in@Bad s A tld MBS thebeRGS,  Whi ch
further enhances the efficiency of the anti-piracy system W note here

that the idetRgcificaiy wittpsy sn@aoh sesiqicpfitentdrfa Ot iconld h&dmpititom the

specificakly, it ' ch.sector. of the.zone PZ could be inplicit, in
the 5 senée %te lﬁﬁ‘égtl%Qgg%segsa%ch%ﬁéottgetnplveerft'l %‘?ﬁﬂ%ﬁs érg)ﬁg,eglgggitﬁat _

checki ng t hate hsmehaud theadidrirtibAfdIrtABLveNtrAkst R 4 WReh! Ak £Q%eRs i ven
sector address, which neans we confirmthe presence of both tracks. It is

therefore uMIERsPE8aSt Wat confiten the BigsarRcefofi BeHt itfacks. orlt iigieheidfor@at i on

i nfornmation, j I f xat .is.ef fective read.
10 Figure 4 usid(;évr\gt ogﬂ&%arlfg/rﬁerﬂgyé‘gﬁég%gfi@eg{@%f @j‘daﬁ@@%ﬁﬁaﬂ” l?é@?h?'ﬁet"’éarre
process as trhey peeké agsfudaata itgelt thias isvaffdctinkly rehg. di sk includes a single
continuous spiral track. As before, we definée a protection zone PZ that

i ncl udes t\AoF.Earts each having the sane nunber of sectors with the same
addr esses0 A FigUR+ & SHAWS @ t\RSiaphrafsa nespydpiosratey disk Itbal nigesntheasamser or

raoelscs SPPREELIELRTIAR BBl R Al 08 R TR KR s e
continuous spiral track. As before, we define a protection zone PZ that
includes two parts each having the same number of sectors with the same
addresses A to A+Q. These two parts may directly following one another or

15 may be separated by a certain number p-1 of sectors as in figure 4, the
addresses of these intermediate sectors following sequentially those of the
first part of the zone PZ'. Here again, the sectors of each part include an
identifier, D1 for the first part, D2 for the second.

In this variant, the protection process described by the flow chart in figure 3

20 s applicable without modification.

We note that the two variants are distinguished by the physical presence or
absence of the secondary track.

The time required for reading operations also offers an alternative means of
verification that the disk read is an original disk, with one or two spiral tracks
25 depending on the embodiment. For example, the following simplified
procedure can be used to check the physical presence of a secondary track

according to the invention:



~first ‘part of the zone PZ'. Here again, the sectors of each part include an
‘identifier, DL for the first part, D2 for the second. In this variant, the
protection process described by the flow chart in figure 3 20 is

- appl i cabl e without nodification. W notdlthat the two variants are

di stingui shed by the physical presence or absence of the secondary track.
The tine required for reading operations also offers an alternative nmeans
of wverific |on t %ﬁ%he disk read is an original disk, with one or two
spiral track3eps! dQ% Nagitem amaderassdsigaificantsolesexaanites addeegsohl ofvi ng
simplified proced t fesepce

secondary track acL:t{:rger g?n%ggr% H?ﬁgrsl ﬁ(/éﬁ ?%EEE%R@*E ? ﬁ %YB’m an

addr ess si gni fi cantAyQ},essthdranoidsan adgizeas PX, 0fd deBetien o'fnﬂﬁeeloseﬁ‘ffﬂ?@lr s of
addresses X (where X ranges fromA to A+Q, in other words in the zone PZ.
and detection of tHS thaesseriass. s tshﬁéﬁelss@@tt@ﬂ@adsrme@sba@en|tisetflmat

o ety descrbed_hiye lows Boshagd on LhaUe 3 (1 4,10 102 103 104
2378 g

105) for n < Nl. Step 2: eadl from an’ addr es |cantly greater
than A+Q of sectors of addresses X (where X ranges fromA to A+tQ, in

ot her words $tap Zt:hé?ezaaﬁreg REomamdaditrtes sigoificahtly yesdtdeimant AeQ, of séhese
sectors. This sta thato)glread described in the flow chart in figure

3 (101, 10 109, 1 Pﬁ%‘sef SWPBHE K rBRESRERMND e+ RivaR . oteeposds Readi ng,
froman address si gh fzbﬁ@rljZYarlwc?%étetcﬂ?H g Be 34OHRRP of h%’b aQ{tBF‘ fds in

the zone FJZ, of successive sectors o ress Ato of t he
identifier and rrea§ltﬁ@r£mthaifaltd@eiytdmrlbéd inetbe sfEaw whharmtfrg@er:ea(domg 15

Step 4: adi ng, e njficantly |l ess than the address A, in
ot her worﬁgs fromt @6] gﬂ% g&é 1502-? ?%%&b%%% i waxof address A
Step 3: Reading, from an address significantly less than the address A, in
other words in the zone FJZ, of successive sectors of address A to

A+Q, detection of the identifier and measurement of the time t3

necessary for this reading.

15 Step 4: Reading, from an address significantly less than the address A, in
other words from the zone FJZ, of successive sectors of address A
to A+Q+p (p is an integer of small value compared with Q),
detection of the identifier and measurement of the time t4

necessary for this reading.

20 Step 5. Reading, from an address significantly greater than the address
A+Q, in other words in principle from the zone BJZ, of successive
sectors of address A+Q-k (k is an integer of small value compared

with Q) to A+Q+p and detection of the identifier.

From these five steps, we can consider that the disk read has a double spiral

25 structure if the three following conditions are satisfied:

A. The two identifiers D2 and D1 are detected during the successive

steps 1 and 2.



. to  A+Qtp (p is an integer of small value conpared with Q, detection of
‘the identifier and neasurement of the tine t4 necessary for this reading.
20 Step 5: Reading, froman address significantly greater than the address
- A+Q in other words in principle fromth2 zone BJZ, of successive sectors
of address A+Q k (k is an integer of small value conpared with Q to A+Qtp
and detection of the identifier. Fromthese five steps, we can consi der
that the disk read_has a double spiral 25 structure if the three follow ng
condi tions are &atil&EitEaes 13 arHéd measdrent during helRepnd DU 4r diffdedalyt ed

during the successi 12 B. The tines t3 and t4, neasured
during the steps 3bgﬁadsri%ﬁgﬁﬁug?%ﬁ;peggsgnstﬁglqun%%%qm depends on
t he nunber p chosen. C. The reading in step 5 is possible and the

identifier for (heTsectadig f+§ek 3 & As&ibe éﬁtﬁkh@%e%‘ﬁh@ﬁdi%b”&eﬁ&@p 2
. e

(the identifier for the sectors A+Q+rl to A+Q+p can be absent)
conditions A and BAtsKdoaheQgbfthaicH@taetacoddiing istrpuR dthet e npifigs farathe

existence of the secopdanyd ragksld. fash eangs,eThe condition Cis used to

elimnate the remaining cases when there 1s a Qubt as to the satisfaction
of conditions A and B. 10 A disk protected according to the invention
therefore offher somditibns nbrancedB ghornd earti oufieigat NSt diplin@ash aRe PR ee
det ecti on of i}licit tg\gpi es. It will be clear to_professional of the art

that the enB8FHaR Y G8s69HEaY BRYVE Most FASHb Wiag aonditioat Cue used to
particul ar, glifidate %@‘F‘émbhﬁ‘@rﬁgag%sé%a\%bﬂ‘fﬁér% ik @d@ftf’a%%o%e@bﬁig?#&ﬁigh@cks or

the two parts with the sa resses fromthe interior terior
of the diskconditioh$ & arebB.the identifiers in the conditions A to C above
are sinply inverted. Although the description above relates to

10 A disk protected according to the invention therefore offers much improved

protection against piracy and guarantee detection of illicit copies.

It will be clear to professional of the art that the embodiments described
above are in no way limitative. In particular, it is clear that we can invert the
order of the two tracks or the two parts with the same addresses from the

18 interior to the exterior of the disk: in this case the identifiers in the conditions
A to C above are simply inverted. Although the description above relates to

a single secondary track on the disk, it is clear that the invention is totally
applicable when there are several secondary tracks (or track sections) at

- several different places on the disk. The invention is also applicable to the
20 case of two parallel spirals, in which case the protection zone could use, for

example, only part of these spirals.



.a single secondary track on the disk, it is clear that the invention is
‘totally applicable when there are several secondary tracks (or track
sections) at several different places 0% the disk. The invention is also
applicable to the 20 case of two parallél spirals, in which case the
protection zone could use, for exanple, only part of these spirals. 13
WHAT IS CLAIMED IS 1. A copy-protected optical disk of the type including

at | east one spiral track onmh%?'ig j rks are witten in
sectors whose 5 addresses are su %t gﬁ%%ﬁti al along the track,
wherein said disk includes: - a copy protection zone (PZ) conprising two
parts of equal size each including a series of sectors designated by

i denti cal adfr esges ol bctdt Qhtieh) §ae e t; tS chhe data. witten
in this zone being fgﬁ?srharced b tlvveen thrbéqégct?g?smg%‘&ﬁ{;ueﬁtl\%%gtpgp?ss%rﬁa each
sector of the Z&rk arsowbiahr yifagnation deatis iae @ditenDI) sbabActwhbsd i ¢ of

the part to whi cA: the sector bel ongs; and - at |east specific protection
data to enabl e VHIPPER A6H S&Psﬁﬁ@aﬁf S8aHeRtal lgng Jhst racl i whersin saidi
protection zone (i§idinchidbst 0 enabl e use of 15 the data witten in this zone,
at | east sonme elenents of said specific protection data being recorded on
said disk. 2. An optical disk according to claim1l, characterized in that
it includes a maigcepnprotacion epie #Z) cankriginy teoarisng ejual she sgef ul

part of the disk .and whose sectprs have addresses. ordered substantially
sequential Iy 20 aI'@ﬂHdWﬁi%s??ﬁ%Q, SeHar gesf'@% T@dg?Ye'dgﬁE%@Qd&eﬁsﬁéc% )

nserted between ALDNSnOfadkAbdiEtfb HaRek ind MBS ARER S ARt Bke BRAANTarY
track and the adjacent sectors in a given radial direction on sai in

track hal® ng the sbafed etwesrsthe ¢ectes AfHDE, twanpartsiendtemctiosesttot ot thesai d
two parts of zone also carrying an identifier (D1, D2) characteristic of the part to

which the sector belongs; and

- at least specific protection data to enable verification of the presence

and constitution of said protection zone (PZ) and to enable use of

15 the data written in this zone, at least some elements of said specific
protection data being recorded on said disk.

2. An optical disk according to claim 1, characterized in that it includes a
main continuous spiral track (1) covering all the useful part of the disk
and whose sectors have addresses ordered substantially sequentially

20 along this track, and at least one secondary track (2) inserted between
turns of said main track, the sectors on this secondary track and the
adjacent sectors in a given radial direction on said main track having
the same addresses (A to A+Q), in order to constitute said two parts of

said protection zone (P2).

25 3. An optical disk according to claim 2, wherein said insertion of said
secondary track in said main track is carried out in such a manner as to
maintain the normal pitch of the spiral track over substantially the whole
disk.



said protection zone (PZ). 25 3. An optical disk according to claim 2,
"wherein said insertion of said secondary track in said main track is
carried out in such a manner as to nmaintain the normal pitch of the spiral
track over substantially the whole disk# 14 4. A copy-protection process
to determ ne whether an optical disk is an original disk or an illegal
copy and prevent normal use in the case of a copy, said original disk
including at |east one spiral track (1) on which information marks are
witten in fect Or SORMHBEICEHRN BEasress dpedetapBingnihalhey asequokicelidisk & ang t he

on"t he ori gi nal COPDR 8 s BLTPAR SeNeT bR nolhal BEF IR e oLaal |

si ze each incl udopyg saiderigisal afiskseetualinng desdagpnahedsinal tﬂa@ﬁf‘(ﬁk ¢al whgdr esses
(A to AtQ on ea}ﬁh of the two parts, the data 10 witten in this zone being
shared between {HeR&Qbr D2HS tHE tWiBtepant SegiRes e ddi9see @ddiressest lerezone

al so carrying ag, hgeptiify e P2) aracterjstic _of the part _to which
the sector bel on%sé;j( tqﬁé;‘)”crf(g)? @}]ngtlag sa&%ﬁsst}?%nq@f&r e&ﬁ@f oPr%ﬁe%ISeaQ?'ane
predet erm ned skatoter(28y inthsdi corping ¢etion zone; 15 - verifying, by neans
of said identifiers (D1, D2), that during these reads, access has been

made to the two p(rje eterm pned sectors %é)){ havi ng the sane address in each
of two said partsOBFNEEiAN BecRUERIFHSK Adpeteasion gopepfds g bt tvem Pertecess
according to clai@ bauehaiACtEIchZ e dd; ted 0 al cONsi [
defining on the ori giqnal éli sk aC formdrﬁjdé;%rfpéeregné' (S%\?%qsa(g%aéﬁ%%gk&/&rd junp
zone (BJZ) on eitidentisdldeddrbssdre (AdbdA-pRpbectadmn of tomnewd R&nsZhe, daaad in
t hat sai d stage inv.ﬁl vi.ng, a successi on of rebads
10 written in~this zone being shared between the sectors of the two
parts and each sector of the zone also carrying an identifier (D1, D2)

characteristic of the part to which the sector belongs:

- performing a succession of reads of at least one predetermined

sector (X) of said protection zone;

15 - verifying, by means of said identifiers (D1, D2), that during these
reads, access has been made to the two predetermined sectors (X)
having the same address in each of two said parts of said protection

Zone,

- 5. A copy-protection process according to claim 4, characterized in that it

20 also consists in defining on the original disk a forward jump zone (FJZ)
and a backward jump zone (BJZ) on either side of the said protection

zone (PZ; PZ'), and in that said stage involving a succession of reads

consists in making a first series of reads starting from the forward jump

zone and a second series of reads starting from the backward jump

25 zone.

6. A process according to anyone of claims 4 or 5, wherein, when said
stage of verification of access to said predetermined sector (X) does

not enable access to the two sectors of the same address in each of



.consists in making a first series of reads starting fromthe forward junp
zone and a second series of reads starting fromthe backward junp 25 zone.
6. ‘A process according to anyone of clai.-ns 4 or 5 wherein, when said
stage of verification of access to said 1% edeterm ned sector (X) does not
enabl e access to the two sectors of the same address in each of 15 two said
parts of said protection zone, this stage is repeated on other sectors of
said protection zone (PZ: PZ'). 7. A process according to anyone of clains
4 to 6, in whichWheaigrpayinal saidi wrtdationuaziee, dhisatageisotepesped ah ataen track

(1) covering all usef _ul rt of the disk and whose sectors have
addr esses ordere%éé?gﬁb@tsg:]h P%@@'%&ﬁ?@n&e&dﬁé)m ong this track, and at
| east one secondary track (2) inserted between the spirals of the main

track, said Prockssochsi agcartimgart shydrdol BidiRats ihe %ﬁ%i@rﬂ%ﬁﬁ@%“ to
A+Q) are assigned to successive sectors on said secondary trac nd to the
10 sectors subst@pf inflvdesa)ecdntcus sairgi wein iradk 41) chvesioti dinthenusdiel mai n

track, ingorder capsidt ulie, saj tw% ar aid prptection zone. 8. A
process accor di gé?*{ oeglg{lem ,gk c%ggac ersggze%esqtér){rst ?Pe?tvei 2oreseEsndrdaes a

stage to verify dubstaitiedy calqupnesignglengfthrairdcls efRndaryst ba rocess
according to claim8 Wnereiqn saig verlgfi cation of the physiglésaﬁcgnféyp

presence of sai draGcEndarsies Rekveen hrserirals efhdevmaint treek,i waid protdes
durations of dif n S .a of.reads carried o n said di sk. 10.
A process accordqeﬁggt%h%%(gt%?#g& '\Whg%eti E‘Pesasiadn‘\e/e?qqrﬁﬁﬁsi 3(51‘ g‘? gﬁ@%@fﬁsi cal
presence of sai chssepwudes yuttessive 8861088 ori BarEasstridiy thekt bR tonggessary

for the reading of all the sectors between an address 20 preceding the
first addff ess (ARPCHISsHRsPHGRAdiFeN dRed (@BN fartalagireciionr ez shafmein t he

last address (AadR) iPbrdeRte coRtGE R 1vé@BErts of said protection zone.

8. A process according to claim 7, characterized in that it also includes a

stage to verify the physical presence of said secondary track.

9. A process according to claim 8, wherein said verification of the physical
15 presence of said secondary track is based on the verification of the

durations of different processes and/or reads carried out on said disk.

10. A process according to claim 9, wherein said verification of the physical
presence of said secondary track consists in measuring the time
necessary for the reading of all the sectors between an address

20 preceding the first address (A) of said protection zone (PZ) and an

address after the last address (A + Q) of this protection zone.

11. A process according to claim 9, wherein said verification of the physical
presence of said secondary track consists in measuring the time (ts)
necessary for the reading of all the sectors having an address between

25 the first address (A) of said protection zone (PZ) and the last address
(A+Q) of this protection zone, starting from one of said jump zones
(FJZ, BJZ), then measuring the time (ts) necessary for the reading of all

the sectors having an address between the first address (A) of said



. 11: A'process according to claim9, wherein said verification of the

physi cal presence of said secondary track consists in neasuring the tine
(t3) necessary for the reading of all the sectors having an address

- between 25 the first address (A) of sai 8protection zone (PZ) and the |ast
address (A+Q of this protection zone, starting fromone of said junp
zones (FJZ, BJZ), then neasuring the time (t4) necessary for the reading

f all th [ dd b t first add A) of id
T6 prot ect i on 2 SRCCHS) BN 7 40t B8so10PoR P A rbraN i Page: addrasss
A+ f thi RL-E6tJfQR; - ' i |
1£i ngl) I 3C/) corrIer P:(]g ?gidcflq?'gg%?ﬁagcnt%ﬁ?eide?gééﬁigngg%ﬁé%%n*pérjg]g@é%%Egcgﬁgi ng to

claim 11, char adinally geparing kaid retdmigdonencthudes a 5 read, starting from
the other junp zone (BJZ. FJZ), of the sectors of addresses between an

dd A+Qk di the |ast ad A+Q of id tecti
and anaddr 85 (WUBERYS ArrePnend 1188t 1" caarasts Pl i aibe atBRAl on
zone, and checkidwy s@hMinigdRevni fhices®er (hp e @szc,f% gprﬂj‘gl%e%mrrgzoréeadi ng.
o 17, €

10 13. A process according to anyone of clalns char ac din
that it also i ASHIRSESS regivaennan MddresedA+Ehk)s aratentin the aadt, adidvesdat a

itens of the a i i sponding to the data yecorded in sectors of
sai d secondaryP'Z'EJJr'(ggE{f Sglg}jcﬁ%t%‘gqoorké?%el fie@n r???e(%’é@ép)aéftﬁhm%/'%%corded
on said main taddiessofmQ@) ebNIGEeffotattidnex&ealt in9fsHat in

that, 15 when sai dJSr o((r:ess) revealegrbt halt nt he diwﬁgégﬁlggpsy#&tlﬁ%nﬁe%gai ng of

the genui ne antP1.UP?d) drieatedrusiniodhisaiendingack al | ows the application to
continue executing but in a degraded manner.

10 13. A process according to anyone of claims 7 to 12, characterized in that it
also includes replacing by lures, on said main track, the data items of
the application corresponding to the data recorded in sectors of said
secondary track, such that said lures and the data actually recorded on
said main track form a coherent and executable set of data, and in that,

15 when said process reveals that the disk is a copy, the reading of the
genuine and lure data on said main track allows the application to

continue executing but in a degraded manner.



