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carrier for recording t he manag nt ormati on conpri sing
references indicative for the areas, said itens conprising at |east one
itemof a first type to be recorded on a predeterm ned area and itens of a
second type to be recorded on vari abl e areas 10

Such a filing systemis described in |1SO 9660 'Information Processing -

Vol ume and file structure of CD-ROM for information interchange, corrected
edi tion, Septenber 1988'. In this docunent a filing systemfor
recqording and retrievi The invemioncelates tna filing systemefop menagingr vecording anéf i ned,

which is urseterfiev{ﬂ% "of tixlfieormmﬁolx Afeg%\ﬁﬂa r%cDorngo&r/lﬁe;r gF a ;'eiv\lrnqable type, which system
comprises means for generating non-file and file items comprising management information
and means for assigning areas on the record carrier for recording the items, the management
5 information comprising references indicative for the areas, said items comprising at least one
item of a first type to be recorded on a predetermined area and items of a second type to be
recorded on variable areas

10 Such a filing system is described in ISO 9660 'Information Processing -
Volume and file structure of CD-ROM for information interchange, corrected edition,
September 1988°. In this document a filing system for recording and retrieving files on/from
a record carrier is defined, which is used for the well known CD-ROM. The file
management information is structured in non-file items and file items. The non-file items

15 comptise a Primary Volume Descriptor (PVD), Supplementary Volume Descriptor(s) (SVD),
and a Path Table (PT), which contains the addresses of all directory files. The PVD must be
on a fixed location on the record carrier, such that a recording system is always able to
locate the basic informatibn about the logical structure of the stored information. File items
rﬁay comprise system information files and directory files. The directory files comprise the

20 addresses of individual files and other directories in socalled Directory Records (DREC); the
directories forming a hierarchical system starting at a root directory (RD). The PVD and the
PT comprise the address of the RD,

For compatibility reasons a similar filing system is needed for recoidable
and/or erasable record carriers, such as CD-E (Erasable). However the CD-E is based on

25 phase change technology, which allows only a limited number of overwrites (e.g. 1000
times). Therefore the operational life of such a record carrier is limited. A problem may
arise relatively early in areas which are frequently overwritten, especially if the area has a
fixed location, such as the PVD.

If ISO 9660 was followed explicitly, then the PVD would be rewritten



managenent information is structured in non-file itens and file itens. The
non-file itens 15 conprise a Primary Vol une Descriptor (PVD), :
Suppl ementary Vol une Descriptor(s) (SvD), and a Path Table (PT), which,
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PVD woulvalume, issadded bewhenever an old directoyp, @ifyviliefesen the volume, is deleted the path
PCT/ 1 B96/,01091 . whenever : 1. The root directory address
chanb@s%%&"ﬁ’l ¥2%ccur whenever either a DREC of
Note: the above concerns apply equally to the SVD.
~ The path table PT is the second most likely item to require frequent updates. If
1SO 9660 was followed explicitly, then the path table would be rewritten whenever.

1. A directory anywhere on the volume is added.
15 2 A directory anywhere on the volume is deleted.
3. A directory anywhere on the volume is relocated.
4 The name of a directory anywhere on the volume is changed.
20 It is an object of the invention to provide a method of recording and a

filing system in which the operational lifespan of record carriers with a limited number of
overwrites is extended.
According to a first aspect of the invention this object is achieved with a
filing system according to the ihvention, characterized in that the means for assigning areas
25 are arranged for assxgnmgareas for items of the second type in such a way, that in
operational use updated versions of items of the second type are preferably assigned the same
area as the original version of the item concerned. This has the effect, that the references to
items remain unchenged as long as possible. This has the advantage, that items containing
said references, such as the PVD, need almost never be rewritten, when changes in the
30 managed files occur during operational use. '




afile or directory is nodified, added to or deleted fromthe root
directory of the vol une. 2. The path table is relocated. This
wi |1 occur whenever a new directory is added 5 anywhere on the vol une

whivch causeswhlgpsggy h table to grow beyond its currently g lc!rﬂ? g@
space. This can also occur on CD-E when §he wite or the ve y ler wite

suggest that the | ocation is either bad or risky. The
pat h tabl e changes size. \Wenever a new directory, anyvvhere on the

vol ume, is added or whenever an old directory, anywhere on the volune, is
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the yvolune is rel ocated. The nane of a di rectory anywher e

on the volume is changgq gg rbdi t he
I nvention to provide a n%‘trﬁcl) ?@8&3%{“55“3 éngmfo ?d(ﬁ'ﬁg sys ’&ﬁ L

whi ch t he uqimmhbmfmtn) hlréouq)emnerrlofenoinnbrxbdﬂe meseytﬁnaﬁiasaﬁet«mﬂrfﬂmr of
overwrites

rd aspect
of the invee??ﬁdo%"?% s(ggﬁatgglby “5“’%‘5%“@%@ \prﬁnag%ﬁ%m Wﬁﬁdsgﬁaﬁ‘
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i tems cont amﬂwgconmt uﬁasglcds:&foﬁr&m&smysb aﬁ&héach';PMla odaesﬁ al nost never
be r evvr{ = Fomamng}] ngnr}l etﬁe 1nrf]orm2non in/from files and non-file items as required by the
filing system. Control unit 59 is arranged for generating file management information and for
assigning areas on the record carrier for file management items and (user) files. On a record
carrier an area usually is embodied as an addressable range of recordable sectors. An
example of a filing system can be found in the standard ISO 9660, as described in the
20 introductory part. The control unit 59, including the filing system, may be implemented in
specific driver electronics included in a CD-E recorder, or it may be (partly) implemented in
driver firmware or software int a host computer system to which 8 CD-E recorder is
connected.

In the filing system according to the invention the file management

25 information, which needs to be updated due to changed or new user files, will be recorded in
‘the same area as the previous version of the management information concerned. This is
contrary to the practice in computer hard-disc filing systems etc., where updated versions
often are written in a different area for error recovery reasons. If a writing error or a
unexpected power-down of the systems occurs during writing, the original version will still

30 be intact. In the filing system according to the invention (if error recovery is required) the
‘previous version may be duplicated beforehand to a backup area. As an example for an
‘adapted version of 15O 9660, the way that the path table is relocated is adapted. The path
table is a picture of the volume’s directory tree. Its purpose is to minimize access time to any
file by reducing all accesses to at most 2. This structure will be rewritten based upon the
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The invention will now be described in nore detail, by way of exanple, .
with reference to figure 1, in which flgurelshows
a recor di Wg/%48%%83 evi ng system 5 PCT/IBY6IOIMOT € 1" shows
a systemfor recording information on4and retri eV| ng t he I nformati on
from a record carrier 1 of a inscribable type, a CDErasabIe (CD-E).
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track 9 by recordlng/readln head” 57 by a beam e.g. a laser beam
The i nf versigm wilh thaastiflbeay e pldloratione Imﬂlsﬁlm&amm a@qeedms tocthe 9

with he n2fd deRCeraod mwameé h Ol dafid 16daR6R. i Rifae" €2d
unit 53, |ch 'S coupled to output 54. The recor |ng a eprodu0|ng

t ake$ pmmwmmwaammtheﬂchm 59. Control unit 59

controls driving megg mﬁ&n gg‘éy, %he.]ﬁ ecoveri ng
the information |n/from and non- n?% as ré'g@.[’ir%g %é
filing eynmdlbe:di:pdatamthask iompmMnomme@mahu@nmeThmPiEgenent

0 O T sl fochBis cach oo bRkl e Al il ahf Hef b of £7 111 €

directory on the record carrier. 'IhesxzeofPTcanbedetennmedbyexam:mngthepam

.10 table itself. For example the path table can be read until a empty or non valid record is
encountered. Also for this reason, the free spaoe allocated on the record carrier for the path
table shall be fixed at the same fixed large size, that is not expected to the achieved. The
recommended value is 65,536 bytes, equalling 32 blocks of 2048 bytes each, 2048 bytes
being a usual size of a recoverable data unit (sector) on a CD. This should provide for

15 approximately 2000 PT records. The unused part at the end of the path table shall be zero
filled.

Only for the following causes relocation of the PT remains necessary:
unreliable write and expansion beyond its currently allocated space. Unreliable write can be
determined by analyzing the error correction data; when a significant number of errors

20 occurs (but before the errors cannot be corrected anymore) relocation is executed. As
described with the second embodiment the second cause can be minimized by reserving
enough space for potential usage. This allocation size is dependent upon the implementation.
The recommended size is 65536 bytes (32 blocks).

' In an embodiment of the filing system based upon ISO 9660 according to

25 the invention the root directory record in the PVD (or SVD) is not used. The root diréctory
(RD) entry in the PVD (and in the SVD) shall be zero filled. According to ISO 9660 the RD
can also be located using the path table PT. This prevents the PVD to be rewritten when the
RD needs to be relocated.

Of the three reasons listed for rewriting the PVD, only one remains:

30 relocating the path table. As shown above, relocating the PT is minimized.

In further embodiments of the filing system according to the invention the
Root Directory and other directory files can be treated like the Path Table (rewrite updated
versions on the same area). This limits the number of rewrites of the PT itself. As the RD
might be often changed, assigning a larger area for the RD than the actual size of the RD




carrier an area usually is enbodied as an addressabl e range of recordable
sectors. An exanple of a filing systemcan be found in the standard

| SO 9660; as described in the 20 introductory part. The control unit 59,
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dynam cs of the CD-E disc usage. Wien the Path Table itemis to be replaced
by an updat ed



version, in a standard |1SO 9660 filing systema new | ocati on woul d be

sel ected. The old version will than still be available on the old

| ocation. In the filing systemaccording to the i nvention, the new
version will be witten on the sane |ocation. This has the advantage, that
5 the PVOVRS2@¥Shot to be rewitten every time -the PT cRrangReso1091

In a second enbodi nent of the filing s§sten1the path table size in the
PVD shall he fixed at a size that is so large that it is not expected to
the achi&AIMS:The PT conprises records, each record containing the
address, nanme and other information of a directory on the record
carrier. The size of PT can be determ ned by exam ning the path 10 table
itself. For exanple the path table can be read until a enpty or non valid
record is encountered. Also for this reason, 'the free space allocated
on the record carrier for the path tabl e shall be fixed at the sane
fixed large size, that is not expected to the achieved. The

recommended val e | Seffi§3iel toRanafii dedordly & HinfBidames each,

2048 bytes bei ng a“uSual size Of "a recoverable data unit (sector) on -a
CD. Thi onstwecerd carriey jofl @ rewritable typn, whighrsystemycomprises mreans fogrgeaera apmused

Onl 1 o0 o i i, cARoREhE claidcfnent Blormafon iioesys for dxkiy, avens on
unr el i atreaordwarrier fordecording shiccitentse hermianagement informalion eomprisingrefarencee.
dat a3 ataglcaiv 65, (e, sid el ol Bt Wk Bt ol vl ke SRRRUEE, | O
cannot lon apredeteriminedearearandeilenscdfcacsecondr typestochecrecardedl onteariable areisscri bed with
enough SsreaeTi Taps e B SGC R B iraf Hrs Akl B S8ienl AR HRA, o
t he i nplofrisnsesdndotype in such aheay, ¢iad imoperaidnali use updatédiesdion3\f dems 32 thel ocks) .
the- 1 v ORI IR A58 PEIEO RSP IS 5, 519 P BUOR YEEROLYPe FEPHINE usod.
The #0otitesli.r ectory (RD) entry in the PVD (and in the SVD) shall be
fhe pat -tabl 6 T TRHSESVEGD AP SAmE Byin . SLmat e Mg e e o A
needs t Qskignifif bR iarethrranged for assigning to a version of anGleni 6fthé l3écofd bR WA Aeal | St ed
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where an area has to be assigned to the respective item for the first time.

3. Filing system as claimed in claim 1 or 2, characterized in that, while a

predetermined item of the first type and a predetermined item of the second type are intended

to comprise a reference to a Root Directory, the means for generating non-file and file items

are arranged for assigning a predetermined value to said reference in the item of the first

type, said predetermined value indicating that said reference is not used.

4. - Filing system as claimed in claim 1, 2 or 3, characterized in that the

means for generating non-file and file items are arranged for generating an item comprising

duplicated original management information to be recorded on the record carrier before

recording the item comprising updated management information in the same area as the

original version of the respective item.

5. Filing system as claimed in claim 1, 2, 3 or 4, characterized in that, while

items of the second type comprise a Path Table comprising references to directory files and

items of the first type comprise a Primary Volume Descriptor having a reference indicative

for the area comprising the Path Table, the means for assigning areas are arranged for

assigning an area having a size of about 64 kbyte to the Path Table.

* c L M s *




30 relocating the path table. As shown above, relocating the PT is

m ni m zed. In further enbodiments of the filing
system according to the invention the Root Directory and ot her
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the disc for éone of the relocatab?b' file managenent itens will prevent
fragmentation of the 5 recordable area. This will also |essen the need for

rewiting the managenent itens. Said positions may be allocated during a
formatti ng procedure executed before operational use.
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managi ng recording and retrieving of information files on a record
carrier of a rewitable type, which systemconprises neans for generatihg
non- file and file itens conprising managenent information %Fd means
for assigrwagreesas on the record carrier for recordT?éfqﬂmg ens, the
managenent information conprising references 5 indicative for the areas,
said itens conprising at |east one it of a first type to be recorded

on a predeterm ned area and itens of aecond type to be recorded on

~variabl e areas, characterized in that the neans for assigning areas are
arranged fo 1assig?§ng areas for itens of the secgid type ig4 such a
way, that ify opera

;onal use updated versions of itens{of the second
type are prejerapty—agsi gned the same area as the ofigingl vergion of the

respective bm Z. FITing qystef as ainmed in
claim1l1, charact & in that the meang|for asSiggni ng areas are

arranged for assignyng to a version of gn item of the |second type an area
having - a size substgntially |arger t: -;E;actual si ae of the respective

version in the case where an area ha§ to betassidgned to the respective
itemfor the first tine. 3. K6 IFilirdg system as cl ai ned
inclaiml or 2, characteriZgd- 1o e a ' redeterm ned item of
the first type and predey€rm ned it S, sécond jtype are intended

to conprise a referknce tf a Root DE;ectoF?) We neana for generati ng
‘Sﬁigniﬂg a predeterm ned




type, said predetermined value indicating that said reference is n used.
4. - Filing systemas clained in claim1, 2 or x,g
char.acterized in that the means for generating gi&glé d f

ar e}_\arr/{nrged for generating an item conprising d | ca '
managenent information to be recorded on the record carrier
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of Information files on
8 recond camier of a
rewritable type, which
have a limited number
of overwrites, such as
CD-Erasable comprising
a phage-change reconding
layer. The system
comprises means for
generating  non-file and
file items comprising
management  information
and means for assigning
aress on the recond
cartier for necording the
items, the meanagement
infoymation  comprising
references indicative
for the areas, said items
comprising a least one
item of a first type
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(c.g. & Primary Volume j
Descriptor az in ISO 59

9660) and items of a
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assigning areas are arranged for assigning areas for items of the second type in such a way, that in operational use updated versions of
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57

r‘--—s-——-l

g’g‘;
Egg
o
]

fine T gy Sl S, e Seaah SN s W
b—- — . S— — v —— =) i it




