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FOREWORD

he International Electrotechnical Commission (IEC) is a worldwide organization for standardization{compr
Il national electrotechnical committees (IEC National Committees). The object of IEC is to promate internat
-operation on all questions concerning standardization in the electrical and electronic fields. To this end

im addition to other activities, IEC publishes International Standards, Technical Specifications;)Technical Rep
ublicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC )Publication(s)”). ]
reparation is entrusted to technical committees; any IEC National Committee interested in the subject dealt
ay participate in this preparatory work. International, governmental and non-governmental organizations lia
ith the IEC also participate in this preparation. IEC collaborates closely with the-International Organizatio
tandardization (ISO) in accordance with conditions determined by agreement between the two organizatio

he formal decisions or agreements of IEC on technical matters express, asnearly as possible, an internat
donsensus of opinion on the relevant subjects since each technical cemmittee has representation frof
interested IEC National Committees.

IEC Publications have the form of recommendations for internatignakh Use and are accepted by IEC Nat
Gommittees in that sense. While all reasonable efforts are madeto ensure that the technical content of
Hublications is accurate, IEC cannot be held responsible far,the way in which they are used or for
misinterpretation by any end user.

Ih order to promote international uniformity, IEC National Committees undertake to apply IEC Publica
tfansparently to the maximum extent possible in their natienal and regional publications. Any divergence bet
gny IEC Publication and the corresponding national or‘tegional publication shall be clearly indicated in the 14

IEC itself does not provide any attestation of confefrmity. Independent certification bodies provide confo
Isessment services and, in some areas, access' to IEC marks of conformity. IEC is not responsible for
rvices carried out by independent certificatign bodies.

Il users should ensure that they have the\latest edition of this publication.

embers of its technical committees ahd IEC National Committees for any personal injury, property dama
ther damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees)
xpenses arising out of thespublication, use of, or reliance upon, this IEC Publication or any other
ublications.

ttention is drawn to the \Normative references cited in this publication. Use of the referenced publicatio
dispensable for the €orrect application of this publication.

= o 0 5 Z I

ttention is drawn to_the possibility that some of the elements of this IEC Publication may be the subject of p
ghts. IEC shall net be held responsible for identifying any or all such patent rights.
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o liability shall attach to IEC or its\directors, employees, servants or agents including individual experts| and
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Thig redline.version of the official IEC Standard allows the user to identify the changes ma
the previous edition IEC 62702-1-1:2016. A vertical bar appears in the margin wherever a change
has|been made. Additions are in green text, deletions are in strikethrough red text.

e to
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IEC 62702-1-1 has been prepared by technical area 6: Storage media, storage data structures,
storage systems and equipment, of IEC technical committee 100: Audio, video and multimedia
systems and equipment. It is an International Standard.

This second edition cancels and replaces the first edition published in 2016. This edition

con

stitutes a technical revision.

In order to reflect the updates to ISO/IEC 29121:2021, this edition includes the following
significant technical changes with respect to the previous edition:

a)
b)
c)
d)

e)

he ambient conditions for the measurement of maximum data error have been added:

he requirements for test drives have been changed considering the use conditjon‘of us
he requirements for the estimated lifetime have been defined more clearly;

he requirements for the periodic performance test have been defined mare'cClearly.

The|text of this International Standard is based on the following documegnts:

Full
the

The

A lis
can

Draft Report on voting

100/3670/CDV 100/3742/RVG

information on the voting for its approval can be found'in the report on voting indicate
above table.

language used for the development of this International Standard is English.

be found on the IEC website.

Thig document was drafted in accordance with ISO/IEC Directives, Part 2, and develope

acc

at www.iec.ch/members_expertsfrefdocs. The main document types developed by IEC

des

The

cribed in greater detail at'\www.iec.ch/standardsdev/publications.

committee has decided that the contents of this document will remain unchanged until

stability date indicated on the IEC website under webstore.iec.ch in the data related to

spe

Cific document. At this date, the document will be

reconfirmed,
vithdrawn,

replaced by a revised edition, or

ers;

d in

t of all parts in the IEC 62702 series, published under the general title Audio archive sysfem,

d in

brdance with ISO/IEC Directives; Part 1 and ISO/IEC Directives, IEC Supplement, available

are

the
the

e amended.

IMPORTANT - The "colour inside"” logo on the cover page of this document indicates that it
contains colours which are considered to be useful for the correct understanding of its
contents. Users should therefore print this document using a colour printer.
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INTRODUCTION

022

Sound recordings such as music, speech, and storytelling are an important human heritage and
should be preserved for as long as possible. However, we were not able to record sounds in
order to preserve them in the past. The first recording system, the phonautograph, was invented
by Edouard-Léon Scott de Martinville in 1860 and, after that, Thomas Alva Edison invented the
recording and playback system known as the phonograph in 1877.

Although various technologies were invented later, most of them have limitations for audio
archives because storage lifetime is limited, and the sound quality deteriorates when it is

tran

The
recq
mig

For
mag

Thid
arch

The

Sterred 10 the next generation ot storage device.

progress of LS| (Large-Scale Integrated Circuit) technology made digital recordin
rded sound possible. Digital recording is very suitable for audio archiving~because
ration is performed by copying digital data.

this purpose, various recording materials exist, such as optical disks, magnetic di
netic tape, and non-volatile memory (such as phase-change memaoryy’.

International Standard specifies physical and logical aspects for standards of a

IEC 62702 series currently consists of:

Part 1 specifies the minimum requirements on physical aspects of optical disks for di
sound recordings. Part 1-1 specifies DVD opti¢al'disks, and Part 1-2 specifies BD op
Hisks.

NOTE DVD optical disks include DVD-R disk, DVID;RW disk, DVD-RAM disk and +R format disk, +RW fqg
isk. BD optical disks include BD recordable disk\and BD rewritable disk.

Part 2 specifies the minimum requireéments for digitization of content, format of digit
content, content information and média inspection.

ives of various storage types which are typically used for audio archives on the markef.

j of
the

ks,

idio

pital
ical

rmat

sed
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AUDIO ARCHIVE SYSTEM -

Part 1-1: DVD disk and data migration
for long-term audio data storage

1 Scope

Thig part of IEC 62702 specifies a method of data-quality assurance for writable DVD~djsks
(heneafter referred to as "disks") which are specified for long-term data storage, anda data
migfation method which can sustain the recorded data on disks for long-termMaudio data
preservation. The writable disks include recordable disks such as DVD-R, and #R . format, [and
rewfitable disks such as DVD-RW, +RW format and DVD-RAM.

2 |Normative references

Thel|following documents are referred to in the text in such a way thiat.some or all of their confent
congtitutes requirements of this document. For dated references,, only the edition cited applies.
For| undated references, the latest edition of the referenced document (including [any
amgndments) applies.

ISOYIEC 16963:2017, Information technology.~=" Digitally recorded media for informgtion
intefchange and storage — Test method for the estimation of lifetime of optical-media diskg for
long-term data storage

ISOYIEC 29121:20432021, Information“technology — Digitally recorded media for information
intefchange and storage — Data migration method for-DVD-R-DVD-RW.-DVD-RM—+R-andARW
disls optical disks for long-termydata storage

3 |Terms and definitions
For|the purposes of this document, the following terms and definitions apply.

ISOland IEC{maintain terminological databases for use in standardization at the following
addresses:;

o |EC Electropedia: available at http://www.electropedia.org/

° OO Ol breonaaino o
OIS OTOUWITI Ty P

L L Ak Ak A rarlalka,
STV VWV TOUTOTYT UU

el

3.1

Bpig life

lifetime (3.10) for use of data migration (3.6) and identical to By g9 1 life, which is 0,000 001
quantile of the lifetime distribution (i.e. 0,000 1 % failure time) or 99,999 9 % survival lifetime

[SOURCE: ISO/IEC 29121:2021, 3.1]
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3.2
Bg life
5 percentile of the lifetime (3.10) distribution (i.e. 5 % failure time) or 95 % survival lifetime
[SOURCE: ISO/IEC 16963:2017, 3.4]
3.3
(Bs life)
95 % lower confidence bound of Bg life (3.2)
[SOJURCE: ISO/IEC 16963:2017, 3.5]
3.4
Bgllife
50 percentile of the lifetime (3.10) distribution (i.e. 50 % failure time) or 50 %-survival lifetime
[SOURCE: ISO/IEC 16963:2017, 3.6]
3.5
controlled storage condition
well-controlled storage conditions with full-time air conditionihg (25 °C and 50 % relgtive
humidity) in which the lifetime (3.10) of data stored on optical-media-may-be-extended diskis
[SOJURCE: ISO/IEC 16963:2017, 3.7]
3.6
data migration
prog¢ess to copy data from one storage, device or medium to another
[SOURCE: ISO/IEC 29121:2021,3.5]
3.7
errgr correction code
ECC
mathematical computation yielding check bytes used for the detection and correction of erfors
in dpta
Note| 1 to entry=<For DVD-R, DVD-RW, DVD-RAM, +R format, and +RW format disks, the Reed-Solomon prqduct
codgl definedsin lSO/IEC 16448:2002 for DVD-ROM systems is applied.
Notel 2 t0,'entry: This note applies to the French language only.
[SOURCEI TSOMECT Z9TZT:Z0ZT, 3.6 modiiled — Noie T to eniry has been shortened to apply
only to DVDs.]
3.8
error rate

rate of errors or error count-en-therecorded-disk measured-before on the signal at the input of
error-correction decoder-is-applied, which represents raw-error rate of data recorded on a disk

[SO

URCE: ISO/IEC 29121:2021, 3.7]


https://iecnorm.com/api/?name=3f66c49eb7c94c10803ad6521330c02f

IEC

3.9

62702-1-1:2022 RLV © IEC 2022 -9-

initial performance test
first test of the-recordingperformance error rate (3.8) of data recorded on a disk before storing

[SO

URCE: ISO/IEC 29121:2021, 3.8]

3.10
lifetime
time that information is retrievable in a system (3.17)

[SO

3.11
maj

BER max BER

ma
blod
befd

Note]

Note

URCE: ISO/IEC 29121:2021, 3.9]

(imum byte-error rate

max

imum greatest level of byte error rate at any consecutive 32 error correction code (
ks-en—a in one of relevant area of the disk as measured in the firstypass of the decq
re correction

1to entry: BER-max BER 5, is applied to DVD-RAM disks.

2 to entry: This note applies to the French language only.

[SO

3.17
may

greatest level of error rate (3.8) anywhere in one)of the relevant areas on the disk

[SO

3.13
maj
PIE]

ma
8 e
in th
Notdl
Notdl

Note

URCE: ISO/IEC 29121:2021, 3.10]

timum data error

URCE: ISO/IEC 16963:2017, 3.13, modified — Note 1 to entry has been deleted.]

fimum parity inner sum 8
=LV e e P

sum 8,max

imum-inner-parity greatestlevel of parity (of the) inner code error count at any consecy
ror correction code (3.7y’blocks-en—a in one of the relevant areas of the disk as meas\
e first pass of the decoder before correction

1 to erttyy™ See ISO/IEC 16448, ISO/IEC 23912, ISO/IEC 17341, ISO/IEC 17342 and ISO/IEC 17344.

[SO

URCE: ISO/IEC 29121:2021, 3.13]

B.7)
der

tive
red

3.14
periodic performance test
periodic test of the-recording-performanee error rate (3.8) of data recorded on a disk during the

storage

[SOURCE: ISO/IEC 29121:2021, 3.15]
3.15

retrievability

ability to recover physical information as recorded

[SO

URCE: ISO/IEC 16963:2017, 3.14]
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3.16

substrate

transparent layer of the disk, provided for mechanical support of the recording or recorded layer,
through which the optical beam accesses the recordable/recorded layer

[SOURCE: ISO/IEC 16448:2002, 4.18]

3.17
system
combination of hardware, software, storage medium and documentation used to record, retrieve

pu | H £ -
and reproaucemrormaton

[SOJURCE: ISO/IEC 16963:2017, 3.20]

3.1
ungorrectable error
errgr in the-playback read-out data that could not be corrected by the error correcting decoders

[SOURCE: ISO/IEC 29121:2021, 3.18]

3.19
X, JJ:ife interval

mi
migration interval (year) which is determined by user

[SOJURCE: ISO/IEC 29121:2021, 3.19 modified — Neie 1 to entry has been deleted.]

4 |Disk and lifetime for long-term audio‘data storage

4.1 Disk for long-term audio data storage

A disk with a specified lifetime shouldibe used for long-term audio data storage. A disk with an
unspecified lifetime should not becused.

4.2 Lifetime estimation

Forlthe purposes of this document, the lifetime of a disk shall be derived from the measurements
spegified in ISO/IEC(16963. The Eyring method is used for lifetime estimation under contrglled
storpge conditions{(25 °C and 50 % relative humidity).

In IBO/IEC #6963, the estimated lifetime can be defined variously as By life, By life and|the
95 % lowerconfidence bound of Bg life [equals (Bg life), ], and described as follows.

Bsg iife = €XP(INBsg ) = exp( g + i1 + faxz )

Bs jife = eXP('”és) = eXP(ﬁo + By + Baxag —11646)

Where
Bsg jife is the variable for By life;
Bs Jife is the variable for Bg life;

x40 @and x,q  are the temperature-dependent factor and the relative-humidity-dependent factor
at the controlled storage conditions (25 °C/50 % relative humidity), respectively.
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Also, the 95 % lower confidence bound of Bg life becomes:

where

Bi5 life)L = exp[(ln1§5 )J = exp[ln}}5 —1,64, /var(ln1§5)}

B s fife)L is the variable for (Bg life);

Bo. By, B i vari idu 7, & ined usi
.. By, B, and estimated variance of residual errors 0, are obtained usingregres

analysis of time-to-failure data.

4.3

The] estimated lifetime of Bg life means 5 % of the products reach failure. It is widely use

Big life for long-term audio data storage

sion

d in

other contexts. However, from the viewpoint of the reliability of long-term audio storage to reftain

the [integrity of the original data, it is not appropriate to use By life as the estimated lifef

whgn determining a test interval and deciding on data migration:

In the case of audio data migration, it is necessary to have a sufficiently low failure probab
Theltime at which one millionth of the products reach failure shall define, in this document,
estimated lifetime to determine test intervals and thedmigration interval. By ¢ 1 life is 0,000

quaptile of the lifetime distribution (i.e. 0,000 1%failure time) and expressed as Bmig

dociiment. B, life can be calculated using Bsq life and By life as follows (see

ISOJIEC 29121:26432021, Annex E).

Bo 000 1 life = exp(lnéo’oom) = exp(ln1§50 - 4,756) = exp(ln1§5o —4,75

exp(2,9InB5 ~1,9InBy )

|né50 - |né5

InBsy —InBs

1,64

life in

J:

ime

lity.
the
001

this
Blso

where

Bg,000

11ife  is the variable for By oqq 1 life;
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Thus
Biig iife % 24365 = Bq 000 1 fife = €XP(2.9InB5 — 1,915y )
where
Bid life is the variable for Bmig life in years.
In dctual storage conditions, the temperature and relative humidity-may can deviate from|the
controlled storage condition of 25 °C and 50 % relative humidity, which changes-the estimated
lifetjme. In this case, the estimated lifetime should be adjusted according /to,the estimated
lifetime at the actual storage conditions, as specified in ISO/IEC 29121:20432021, Annex .
4.4| Estimated-lifetime rank and display colour
441 Estimated-lifetime rank and display colour identification
Forjaudio data migration, rank of Bmig life and its identifying display colour are defined as follpws.
B4 life is over 30 years, the display colour is red.
mi¢ life is over 60 years, the display colour is green.
mid life is over 100 years, the display colour is gold.

Guiglelines for use of the ranks of B, life.ahd their display colours are shown in Annex A.
4.4 B4 life and display coloutindication on disks and packages
The| rank of Bmig life, its displaycolour and the reference-controlled storage condition shall be
indicated on both the disk and:the packaging, excluding a two-sided disk. Indication examples
for fanks and their colours ‘are shown in Annex A.
5 [Test condition;,-test methods and disks for audio data-migration
5.1| Ambient-conditions-for-testing of maximum data error measurement

The ambient condition is the surrounding condition in a room where a test drive is located. The

ambient conditions for the PI

and BER measurements are as follows:

sum 8,max max

Temperature 15 °C to 30 °C
Relative humidity 20 % to 75%
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5.2 Test methods

5.2.1 Playback test drive

For DVD-R disks, DVD-RW disks, +R format disks, and +RW format disks, the test drive shall

have the capability to measure Plg,, g max-

For DVD-RAM disks, the test drive shall have capability to measure BER

max-

The test drive shall have the capability to evaluate the error rate level specified in the initial

perfrormance test ana the periodic perrormance test.

The| playback speed of the test drive should be:

for DVD-R, DVD-RW, +R format, and +RW format disks 4 x CLV (constant linearvelocity
6 x CLV

for DVD-RAM disk 2 x CAV (constant angular veloc
3 x CAV, or 5 CAV

5.2 Test area-ofrecorded and sample disk

The| test area is the recorded area to be tested in a disk.

The]lwhole recorded area of all disks shall be tested for the)initial performance test.

, or

ity),

The| whole recorded-data area of all disks should be‘tested for the periodic performance fest.

Although the integrity of the data becomes lowerysthe user may reduce the test area and/or
number of sample disks based on a certain &ampling method, considering the value of
information (see ISO/IEC 29121:2021, Anfiex G). For the reduction of test area,

ISOJIEC 16963:2017, 7.5 for additional information. The number of sample disks shoulg

the
the
see

be

enojugh to guarantee statistical effectivefiess. If the sample disks have different attributes quch

as disk standards, recording conditiofs“or storage conditions, the disks should be divided
grolips of disks considering the atirjbutes so that the sampling can be applied on each gn
witH statistical effectiveness.

In cpse of a DVD-RAM disk, jthe replaced data in the defect management area, instead of|
defect data in the user aréa, should be tested.

5.2, Recording fest drive

Thefe are twagasSes for the test drive. The first is that the drive serves as both a test drive
a regcorder that records the data on the disk. The second is that the test drive is different f
the recorder. For both cases, the data recorded on the disk by the recorder shall fulfil the €
ratel levelspecified in the initial performance test and the periodic performance test.

into
oup

the

and
rom
rror

The recording speed of the test drive should be:

For DVD-R, DVD-RW, +R format and +RW format disks 4 x CLV or 6 x CLV
For a DVD-RAM disk 2 x CAV, 3 x CAV or 5 x CAV

The test drive should implement the multi-session and multi-border method for the DVD-R
+R format recordable disks and the DVD-RW rewritable disk. Archive data shall be recorde

and
din

the first session or border. The history information can be recorded on the second or subsequent

session or border.
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The test drive should implement the incremental write method for the DVD-RAM and +RW
format rewritable disks. Data can be written to the formatted disk by simply recording files. The
history information can be recorded on the disk as an additional file record.

5.24 Test drive-calibration check

The—test—arive—shall-be—chocked—by—usirg—a—referonce—disk—prepared—by—the—test—drive
marnufacturer or the disk prepared by the user, so that it fulfils the requirements in 5.2.4,5[2.2
and|5.2.3. When using a reference disk prepared by the test drive manufacturer, thevcbheck of
the [test drive shall be done at the intervals recommended by the manufacturer. When using a
disl prepared by the user, it is recommended for the user to set an appropriate iftefval and to
chefk the test drive at the interval.

6 |Test result evaluation

6.1 Initial performance test result evaluation

recording performance shall be\categorized as Levels 1, 2-ang or
sum 8,max Tor DVD-R, DVD-RW, +R*format, and +RW format disks, jand
for DVD-RAM as shown in Table 1.

shall-bechecked- The initial
3 uging-PHESUM 4. Pl
BERmax BER

max

At the least, the initial recording performance shallbe within the limits of Level 1. Disks showing
the |nitial recording performance of Level 2 should not be used for long-term audio data storage,
and|those of Level 3 are out of the specification and shall not be used.

If thle initial recording performance is worse than Level 1, the performance of the drive used for
recgrding the data should be verified because-PIESUM-8,, ., Pl 115 nax @and-BER-max BER 5,

depgend on the performance of both disks and drives. If the drive is not good, the drive should
be neplaced. If the disk is not good, another batch of disks should be used.

Table 1 — Category of initial recording performance

DVD-R, DVD-RW, DVD-RAM
Level Status +R format, +RW format
PIE-SUM-8-max BER-max
1 Recommended <140 <50x1074
2 Should not be used 140 to 280 5,0 x 107 to0 1,0 x 1073
3 Shall not be used > 280 >1,0x 1073
Maximum data error Plsum 8.max BER |, ax

6.2 Periodic performance test result evaluation

Disks used for storing data should be periodically checked with the test interval described in
6.5. The recording performance at the periodic performance test is categorized in Levels 4, 5
and 6 using-PHESUM g ... Plg 1 g max for DVD-R, DVD-RW, +R format, and +RW format disks,

and-BER-max BER for DVD-RAM disk as shown in Table 2.

max

If the recording performance is within Level 4, the disk is good enough to continue to be stored.
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If the recording performance is within Level 5, the data stored on the disk shall be migrated to
another disk as soon as possible.

If the recording performance is in Level 6, the data stored on the disk shall be copied to another
disk immediately, as far as the data can be retrieved.In Level 6, PIESUM g ..., Plg 1 g max @nd

BER-max BER,,, are high enough that the retrieved data-may can contain uncorrectable errors.

Table 2 — Category of recording performance at periodic performance test

Level Status DVD-R, DVD-RW, DVD-RAM
R format, RW format
PIE SUM-8 max BER max
4 Use as it is <200 <7,1%x107%
5| |[Migrate data as soon as possible 200 to 280 7,1 x 107 t0-1,0% 1073
6 Migrate data immediately > 280 >1,0 w1073
Maximum data error Plsum 8 max BER | ax

Data migration flow for the initial performance test and periodic performance test is shown in
Figyre 1.
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Disk @

» Level 3: Shall not use

—— PIE SUM 8 max or Level 2: Should not use
BER max
Test drive
Level 1: Recommend to use
Initial
Data are recorded and
Disk @ . . .
» Level 6: Migrate data immediately
—— PIE SUM 8 max or : > Level 5: Migraté.data as soon as possible
BER max
Test drive
Periodic > Leveld: Use asiitis
[P SIS Py ’Ec
Disk @
» Level 3: Shall not use.
— Maximum Level 2: Should not use.
data error
Test drive
Level 1: Recommend to use.
Initial
performance test
Disk with data will be kept in certain environment.
Disk
'S @ » Level 6: Migrate data
)\ immediately.
@)
— Maximum ——» Level 5: Migrate data
data error as soon as possible.
Test drive
Periodic performance test | » Level 4: Use as is.
For the detail information on periodic
performance test, see 6.5. IEC

Figure 1 — Data migration flow for DVD-R, DVD-RW,
DVD-RAM, +R format, and +RW format disks
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6.3 Report items
6.3.1 Initial performance test result

The date and year of the initial test, the measured errors result, and the evaluation result shall
be reported as part of the history of this disk. The disk type and manufacturer name, the
specified rank of disk, and the next testing year and date should be reported. Moreover, the
test drive manufacturer, model name and serial number should be reported.

6.3.2 Periodic performance test result

At dach periodic test, the date and year of the test, the measured errors result, and hlstork/ of
evaluation results shall be reported. The disk type and manufacturer name, and the specified
rank of the disk should be reported. Moreover, the test drive manufacturer, model ©hame fand
seripl number should be reported.

6.4| Management of report item

Report items shall be reported to the host computer.
Report items should be recorded on the disk, which can then be used (see Annex C).

6.5| Test and migration intervals

In this document, the test interval between periodic performance tests-shall-be is set at half of
B4 life. Therefore, the test interval for each rank ofidisk with display colour red, green fand

gold will be 15 years, 30 years, and 50 years, respéectively.

Haidi

If Blhig life is not available as shown below; the test interval should be three years or less. A

gredter test interval causes the risk ofdata loss and failure in the data migration. If such afrisk
is uhacceptable, a test interval of thrée years or less is strongly recommended.

— [The estimated lifetime data-is-not provided.

— ['he estimated lifetime daja is provided but lacks the statistical accuracy.
Gerlerational changes«fithe system, including reading devices, file structures and applicatipns,
whi¢h occur during-the normal migration interval,-may can affect readability in addition to|the

quality of the disk itself. For safety, or if the stored data has high value, the user may chgose
shorter intervals:for testing and migration.

In cpnsideration of these factors, the migration interval is defined as Xmig,éyeaps-) interval fand
this|value/shall be determined by the user of this part (see ISO/IEC 29121:2021, Annex F)

Xmig is the variable for Xmig interval, and B is the variable for Bmig life in years.

mig life

Actual test interval and data migration using By ife-therein-after B, ) and X, are as follows.

ig
a) If Xpig = Bmig iire/2 s larger than 0, then the test interval of the first periodic performance

testis Byiq ife/2 years, and the storage is continued.{See-AnrrexFindtSOAEC 204242043

b) If Xig = Bmig life/2 is less than or equal to 0, then the test interval of the first periodic
performance test is Xmig—eyeaps—), and the data migration is carried out regardless of the test

result.
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If the test interval is very long, for instance over ten years, a sampling check of the stored disks
should be carried out at shorter intervals. The occurrence of retrievability problems or long read
times-may can indicate an immediate need for detailed testing.

When tests indicate deterioration of one disk, additional tests may be performed on other disks
of the same type, age, or batch to ascertain their condition. Replacement of all similarly affected
disks should be considered if such additional tests indicate significant problems.

7 Prevention of deterioration

Negessary precautions shall be taken to reduce the possibility of deterioration in order to-engure
the |integrity of the disks during their use, storage, handling, or transportation.-Gauses$—of
detgrioration—and-theireffects—are—indicated—in—-AnnexB- For long-term audio s{orage,|the
recgmmendations in Annex B should be implemented.
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Annex A
(informative)

Guidelines for usage and indication

Usage of lifetime rank

This annex describes how to choose the disk rank which is most desirable as audio information

stor

age.

a)

b)

c)

A.2

A.2

DisH
sidg

A.2

Figt
con

Display colour: red, (indicated Bmig life is over 30 years)

A disk of this rank may be used for general purpose storage of audio information.
Display colour: green, (indicated Bmig life is over 60 years)

A disk of this rank may be used for long-term audio information storage’aer-important a
nformation.

Display colour: gold, (indicated Bmig life is over 100 years)

A disk of this rank may be used for especially important audio information or historig
baluable audio information.

Lifetime rank indication and place

1 Lifetime rank indication

and/or disk packages should display the spécified lifetime rank and display colour. T
d disks should display the specified lifetime‘rank and display colour on the packaging g

2 Indication example

re A.1 shows typical indication examples together with Bmig life, display colour and stor
dition for reference.

Byig life: over 100 years

Storage condition
25°C /50 %
relative humidity

Figure A.1 - Indication example

idio

ally

Wo-
nly.

age

IEC IgC
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Annex B
(informative)

Recommendations on handling, storage and cleaning conditions

022

for DVD-R, DVD-RW, DVD-RAM, +R format, and +RW format disks

Handling

Disks intended for long-term audio storage should not be left in readers, nor remain expose

d to

ligh
The
edg
DiskH
DisH
rew

recg
con

, corrosive atmospheres or solvents, or to extremes of temperature or humidity.

fragile protective coating on the label surface is vulnerable to damage and, should

protEcted together with the readout surface. Carefully handle the disk, touching.only the o

and inner hole. Never touch the readout surface.
s should not be subjected to mechanical stresses that might tend to distort the disk.

s should be protected from dust and debris. This is especially important for recordable

mmended to neutralize static charges on the disk that can attract and retain Ig
aminants.

be
uter

and

ritable disks during the recording process. The use of a‘deionizing environment is

ose

B.2] Storage
For|temporary storage such as in an office envitonment, the storage environment should be
limifed to the ranges given in Table B.1.
Table B.1 — Recommended conditions for general storage
Ambient condition Recommended range
Temperature 5°Cto 30 °C
Relative humidity. 15 % to 80 %
Absolute humidity 1 g/m3 to 24 g/m3
Atmospheric pressure 75 kPa to 106 kPa
Tempefature gradient 10 °C per hour maximum
Relative humidity gradient 10 % per hour maximum
For| long-term storage, conditions should be more tightly controlled, and the storage
env|rogiment should be limited to the ranges given in Table B.2.

Table B.2 - Recommended conditions for controlled storage

Ambient condition Recommended range
Temperature 10 °C to 25 °C
Relative humidity 30 % to 50 %
Absolute humidity 3 g/m3to 12 g/m3
Atmospheric pressure 75 kPa to 106 kPa
Temperature gradient 10 °C per hour maximum
Relative humidity gradient 10 % per hour maximum
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Conditions that could form condensation of moisture on the disk should be avoided. Cool and
dry storage conditions are preferred. To maintain the desirable temperature and humidity
fluctuation tolerance levels, and to protect against high intensity light and pollutants, DVD-R,
DVD-RW, DVD-RAM, +R format, and +RW format disks should be stored vertically in clean
insulated containers. Dust or debris in operational or storage locations should be minimized by
appropriate maintenance and monitoring procedures, especially when recording disks.

B.3 Cleaning

Looge contaminants-may can be removed by short, one-second bursts of clean, dry)air, avoiding
expllsion of cold propellants. If the manufacturer has not supplied any cleaning informafjion,
organic polymer substrate disks can be cleaned using a lint-free cloth of axnon-woven fabric
and|either clean or soapy water.-Be It is recommended not use detergents or solvents such as
alcghol. All wiping actions should be in a radial direction, taking care ‘not to exert isolated
pregsure or to scratch the disks.-Never It is strongly recommended nob)to use abrasives.-Be It
is recommended not to use acrylic liquids, waxes, or other coatings|on either surface.
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Annex C
(informative)

Guidelines for disk history record

With writable disks such as DVD-R, +R format and +R DL format, and the rewritable disk such
as DVD-RW, the disk history information should be recorded with the multi-session/multi-border

write method.

second and the subsequent history information of the periodic inspection fesults shoulg

be

recorded in the third and following session or border as a file named $$HIST$S$.#, where [ is
greater than or equal to 001 and is a 3-digit decimal number. These disk history files|are

desgribed in detail later.

Thelhost software is required to appropriately take the archive datayout of the first session gven
whegn the multi-session/multi-border write has failed. If the hostsoftware cannot implement such

a prjocess, the recording of history information is prohibited:

When the disk free space is less than 100 MB, no history information should be saved to[the

disK.

Whén no more data can be recorded, the disk<should be finalized so that no more additip
recgrd can be implemented.

With rewritable disks such as DVD-RAM and DVD+RW, disk history information should
recgrded with an incremental write méthod. In this case, it is recommended that the archive

nal

be
file

and| a file named $$HIST$$.000 with the size of 128-sector (256 kB = 8ECC) are sequent|ally

and|successively recorded withouta separating space. The files recorded to the disk should
writg-protected, if possible.

Simfilar to the case forithe multi-session/multi-border write method, the history informaft

be

ion

sholild be recorded @s“the file named $$HIST$$.xxx, where xxx is a 3-digit decimal nunmber

indigating the number of the inspecting operation.

Thel history fil€s should not be recorded unless all risk to the archive file can be suppressed
whegn the history information is added to the disk. The history files should also not be reconded

to prevent more files from being added to the disk, if possible.

if thF free,space of the disk is less than 2 MB. In this case, the disk should be write-protec¢ted

The history files should be stored in the folder with the name of disk ID, which is explained

below:

0 disk ID\$$HIST$$.000 at the archive file preservation

1 disk ID\$$SHIST$$.001 for the first inspection right after the archive file preservation
2 disk ID\$$HIST$$.002 for the second inspection

3 disk ID\$$HIST$$.003 for the third inspection:

m  disk ID\$$HIST$$.m for the mth inspection (m is a 3-digit decimal number);
n disk ID\$$HIST$$.MIG at the archive file migration.

With the multi-session/multi-border method, the disk should be finalized after this file i

recorded to inhibit additional recording.
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With the incremental write method, the disk should be write-protected if possible, after recording
of this file.

The disk ID should be renamed on the disk to which the archive file is migrated, and the 3-digit
decimal of the file extension should be reset to 000, that is, new disk ID\$$HIST$$.000 after
migration.

$$HIST$$.000 consists of the first 8 sectors of disk history file shown in Table C.1 as sector
0 to 7 and pad data, composing 128 sectors (256 kB = 8ECC). The main data of the 120-sector
pad data is all 00h.

$$HIST$S.MIG consists of the first 8 sectors of the disk history file shown in Table C.1.(sectors
0 to| 7) with padding data composing 1ECC. The main data of the padding data is all<06h.
The|disk history should be recorded as the file ($$HIST$$.x#, where # is a 3-digit-decimal number
equpl to, or more than 0, or MIG) at the time of the archive file preservation, efroftate inspedtion
and|the archive file migration. Those files are composed of the following sectors.
In the following tables, PSN g, is the value of the physical sectop\number (PSN) where|the
usef area starts. At the address of PSN gpg LBA (Logical Block Address) is equal to 0. PSN||ga
is 3 000 h for DVD-RAM, and 30 000 h for DVD-R, DVD-RW, &R format and +RW format.
Table C.1 — Sectors of the disk-history file
Sector Byte Description
0tg7 0to 16 383 Information related to disk, drive, and software.
These sectorssalways exist in all $$HIST$$.1#, where n is from
000 to 999 lor MIG.
Refer to Table C.2 for the byte format of these sectors.
8tg 15 16 384 to 32 767 Ertaf/rate inspection results of the disk's inner area with the physicgl
sector number (PSN) less than PSN ;.-
The size of this field is fixed to 16 384 B.
The unused field should be filled with 00h.
These sectors are present in the history files $$HIST.001 to 999
which represent the error rate inspection result. However, they are pot
in the files $$HIST$$.000 and $$HISTSS.MIG.
Refer to Table C.3 for the byte format of these sectors.
16 fo maximum 32 768 to maximum | Error rate inspection results of disk user area with the PSN more than
521 1081 343 or equal to PSN

LBAO"
The maximum size of this field is 510 sectors.

These sectors are present in the history files $$HIST.001 to 999

which represent the error rate inspection result. However, these arg

not in the files $$HIST$%.000 and $$HIST$$.MIG.

Refer to Table C.3 for the byte format of these sectors.

Padding sectors in the order to form a multiple of ECCs. The padding

data should all be 00h.

If no padding is necessary, this field is absent.

The content of these sectors is explained below in Table C.2 and Table C.3. All the parameters
are MSB first (little endian). Insufficient data should be padded with 00h.
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Table C.2 — Byte content of sector 0 to 7 of the disk history file

Byte Parameters Byte Description
size
0 Disk ID 32 Unique ID for a single disk
If the volume label, SDCB in the lead-in of DVD+R and DVD+R DL,
and disk ID in the RMD field of DVD-R are recorded, all these disk IDs
should be identical.
The history files should be stored in the folder named with this disk ID.
Even when the size of the folder name is restricted to less than 32 B
ILly Uilj Upﬁldlillg SYSICIIS, l;lib dlbi\ iD b;luuid IUU uniquc ulldUI I.iIU
usage environment.
B2 Archive data 992 This field can be utilized to distinguish the song titles, album_fitles and
information so on. The data definition is vendor-specific. When this field is
unnecessary, all the data should be 00h.
When this field is insufficient, the additional archive(data informatio
field may also be assigned for the title information:
11024 Inspection year 4 Inspection year with ASCII character format (example 2013 = 32h 3(Qh
31h 33h)
11028 Inspection 2 Inspection month with ASCII characterformat (example June = 30h
month 36h)
11030 Inspection day 2 Inspection day with ASCII character)format (example 12 = 31h 32h)
11032 Next inspection 4 The next planned inspectioncyear with ASCII character format
year (example 2028 = 32h 30h 32-38h)
11036 Next inspection 2 The next planned inspection month with ASCII character format
month (example June = 30h,36h)
11038 RESERVED 1 00h
11039 Disk condition 1 This field implies the inspection result which is determined by the al
over errorsaté measurement.
The values less than 40h shown below are the error rate inspection
resutt.
00h: good (use as it is)
1xh: archive data should be migrated (refer to ISO/IEC 29121)
2xh: error rate measurement was failed
40h: first archive data preservation
41h: archive data has been migrated from a disk X
42h: archive data has been migrated to a disk Y
80h to FFh: vendor specific
When x is 0, the definition is as specified in the above. When x takep
another value, the information is supplemental for each result and
vendor-specific.
The value of 40h and 41h are information for $$HIST$$.000.
The value of 42Rh Is information 1or $oHIS 1. MIG.
The values between 43h and 4Fh are information about the archive
data migration and are vendor-specific.
1040 Migrated to/from 32 When the disk condition takes the value of 41h, this field specifies the
disk ID disk ID from which the archive data are migrated.
When the disk condition takes the value of 42h, this field describes the
disk ID of the disk to which the archive file is migrated.
When the disk condition takes another value, this field is filled with
00h.
1072 Error rate 8 This field can be obtained by INQUIRY command (MMCS6,
measuring SFF8090-v8)

device vendor
1D
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This field is also allowed to complement the information about error
rate measuring software. When this field is used for additional
software information, the data definition is vendor-specific.

Byte Parameters Byte Description
size
1080 Error rate 16 This field can be obtained by INQUIRY command (MMCS6,
measuring SFF8090-v8)
device product
ID
1 096 Error rate 8 This field can be obtained by
measuring
device product INQUIRY command (MMC6, SFF8090-v8)
revision level IDENTIFY PACKET command (ATA8-ACS)
1104 Error rate 20 This field can be obtained by
measuring )
device serial GET CONFIGURATION command with feature of 0108h (MMC6;
number SFF8090-v8)
IDENTIFY PACKET command (ATA8-ACS)
The serial number is mandatory.
1124 Error rate 88 This field can be obtained by GET CONFIGURATION command with
measuring feature of 0000h (MMC6, SFF8090-v8).
device profile L . . : .
This field describes the error rate measuringydevice profile such as
DVD-ROM, DVD-R, DVD-RW, +R format, $4RW format or DVD-RAM.
1R12 RESERVED 3 This field is filled with 00h.
115 Error rate 1 Bit 0: validity of error rate measuring software vendor ID field (1 if
measuring valid, 0 if invalid).
software
information Bit 1: validity of error rate meéasuring software name field (1 if valid,|0
Bit 2: validity of error{rate measuring software version field (1 if valid,
0 if invalid).
Else: all 0.
116 Error rate 384 If bit O of error rate measuring software information validity field is 1,
measuring then this,field is valid when specifying the software vendor ID.
software vendor ) L
ID ASCIllcharacters comprise this field.
This+field should be filled with 00h when the error rate measuring
software vendor ID is unnecessary or invalid.
11600 Error rate 384 If bit 1 of error rate measuring software information validity field is 1,
measuring then this field is valid when specifying the software name.
software name ) L
ASCII characters comprise this field.
This field should be filled with 00h when the error rate measuring
software name is unnecessary or invalid.
1984 Error rate 64 If bit 2 of error rate measuring software information validity field is 1,
measuring then this field is valid when specifying the software version.
softvaré version . L
ASCII characters comprise this field.
This field should be filled with 00h when the error rate measuring
software version is unnecessary or invalid.
21048 Additional 14 336 | Archive data information is complemented with this field.
archive data L . . . .
information When this field is unnecessary, it should be filled with 00h.

Table C.3 shows the common format for the error rate measuring results which are sectors

8 to 15 and 16 to the following sectors (maximum 527) of the disk history file.

The first byte offset (start offset in Table C.3) of disk inner error rate inspection is 16 384. The

size of disk inner error rate inspection is fixed to 16 384 B (= 32 767 — 16 384 + 1).
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The error rate inspection is not performed in the initial zone and OPC (optimum power control)
area of the disk inner area.

The first byte offset (start offset in Table C.3) of the disk user area error rate inspection is
32 768. The disk user area size varies, but the maximum size is 1 048 576 B (= 1 081 343 -
32768 + 1).

Table C.3 — Byte format of sector 8 to 15 and 9 to
the following of the disk history file

TE__PHWETETS__B‘YTE DesTtription
offfset size
Start Error rate 4 For the disk inner area with PSN less than PSNLBAO, this field/specifies
offbet + ;ndedarzl;rsmg start the error rate measuring start PSN.
232+ For the disk user area with PSN more than or equal to.PSN, .., thi{
field specifies the error rate measuring start LBA.
0
The LBA may not be allocated for some areas with PSN more than
PS EngPSNLBAO such as the middle zone. In-this case, this field
specifies the error rate measuring start RSN, "This condition can be
distinguished with the user area error rate measuring address modej
field.
This field and the error rate measuring end address specify, per unif,
the number of recorded sectors©f the error rate measuring operatiop.
Sttart Error rate 4 For the disk inner area with"RPSN less than PSN ,,, this field specifies
measuring end i
offfet + | address 9 the error rate measuring.end PSN.
232+ For the disk user area'with PSN more than or equal to PSN, 5, this
field specifies theerror rate measuring end LBA.
4
The LBA may not be allocated for some areas with PSN more than
PSNLBAO sueh as the middle zone. In this case, this field specifies the
error ratenmeasuring end PSN. This condition can be distinguished
with thiesuser area error rate measuring address mode field.
Sttart Pl error counts 4 This+field specifies the number of Pl errors within the area between the
error rate measuring start and end addresses.
offpet +
When the error rate measuring fails, this field takes the value of FFh-
nx 32+ XXXXXXh where XXXXXXh is the address where the failure is detected.
8
Sltart PO error counts 4 This field specifies the number of PO errors within the area betweer
the error rate measuring start and end addresses.
offpet +
When the error rate measuring fails, this field takes the value of FFi-
n¥32 + XXXXXXh where XXXXXXh is the address where the failure is detected.
12 The failure information can be revealed with this field-as—well-asthe|
) fiold.
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Byte Parameters Byte Description
offset size
Start Error rate 4 After the successful error rate measuring, this field is determined by
measuring result the Pl and PO error counts within the error rate measuring start and
offset + end addresses.
nx 32+ When the MSB takes the value of FFh, the error rate measuring is
failed.

16

The following values indicate the failure causes.
FFh-03h-02h-00: The seek error causes the error rate measuring
failure.
FFh-03h-11h-00h: The decode error causes the error rate measuring
failure.
FFh-xx-xx-xx: vendor-specific error causes other than the above
causes.
When MSB takes the value of 00h, the error rate measuring is
successfully completed.
00h-00h-00h-00h: The disk is fine.
00h-FFh-FFh-FFh: The archive file should be)migrated even though
the error rate measuring is successfully performed.
Sttart Temperature 4 This field is optional.
around the error )
offet + | rate measuring The temperature should be monjtored 30 mm away from the centre pf
32 device at the the spindle motor, toward the tray 6pen direction, on the top cover df
x .
" * | start address the device.

0 The format of this field is xx-y degrees Celsius, where xx are the
upper 2 B and yy are theflower 2 B. The value of yy is the number after
the decimal point.

Sltart Temperature in 4 This field is optional.
the error rate . . . L
offpet + measuring The position_to'monitor the temperature in the device is vendor-
232 4 | device at the specific.
start address The format of this field is xx.yy degrees Celsius, where xx are the

P4 upper 2 B and yy are lower 2 B. The value of yy is the number after the
decimal point.

Sttart User area error 1 When the error rate measuring start and end addresses are specified
rate measuring by the LBA for the user area with a PSN more than PSN, ;,,, this figld

offset + | address mode is 00h.
n X382+ When the error rate measuring start and end addresses are specified

D8 by the PSN for the user area with a PSN more than RS _,, ,PSN, .,
this field is 01h.

When the error rate measuring is performed in the disk inner area with
PSN less than PSN, ., this field is 00h as this field is "don’t care".
An LBA may not be allocated to an area with a PSN more than
PSN, gao such as the middle zone. Therefore, if the error rate
measuring of such an area is necessary, the error rate measuring
needs to be carried out with the addresses specified by the PSN.
trthearea(suchasbordermfout orimtrofclosurey wheream tBATan
be theoretically allocated even though the normal read/write command
can be unable to access with addresses specified by
LBA, this field should be 00h and the error rate measuring should be
performed with LBA.
Start RESERVED 3 All 00h
offset+
n %32+
29

n is an integer greater than or equal to 0, depending on the number of error rate measurement

records.
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All the above 32 B are parameters for per unit of error rate measuring results.

The error rate resulting from measuring the disk inner area and the user area should be
recorded. The number of Pl or PO errors here will represent errors in the archive data and
indicate the necessity for data migration. Nonetheless, any error rate measuring results even
without Pl and PO errors can be recorded, in a vendor-specific manner.

For the inspection history, a file named $$HIST$$.~ should be recorded even when there is no
implication for data migration. This file should include the error rate measurement result with
zero or a sufficiently small number of Pl and PO errors, and padding data to satisfy at least
1EGE:



https://iecnorm.com/api/?name=3f66c49eb7c94c10803ad6521330c02f

IEC

62702-1-1:2022 RLV © IEC 2022 - 29 —

Bibliography

ISO/IEC 12862:2011, Information technology — 120 mm (8,54 Gbytes per side) and 80 mm (2,66
Gbytes per side) DVD recordable disk for dual layer (DVD-R for DL)

ISO/IEC 13170:2009, Information technology — 120 mm (8,54 Gbytes per side) and 80 mm (2,66
Gbytes per side) DVD re-recordable disk for dual layer (DVD-RW for DL)

ISO/IEC 16448:2002, Information technology — 120 mm DVD — Read-only disk

ISO

ISO
disk
to 4

ISO
(4,7

ISO
disk
16x

ISO
Gby

ISO
Gby

ISO
disH
up t

ISO
disk
ISO
disk
2,4

AN{

IEC 16449:2002, Information technology — 80 mm DVD — Read-only disk

IEC 17341:2009, Information technology — Data interchange on 120 mm and 80ymm op
using +RW format — Capacity: 4,7 Gbytes and 1,46 Gbytes per side (recording speed
x)

IEC 17342:2004, Information technology — 80 mm (1,46 Gbytes ,per*side) and 120
0 Gbytes per side) DVD re-recordable disk (DVD-RW)

IEC 17344:2009, Information technology — Data interchange 6n 120 mm and 80 mm op
using +R format — Capacity: 4,7 Gbytes and 1,46 Gbytes, per side (recording speed u

IEC 17592:2004, Information technology — 120 mmx (4,7 Gbytes per side) and 80 mm (
tes per side) DVD rewritable disk (DVD-RAM)

IEC 23912:2005, Information technology —'80 mm (1,46 Gbytes per side) and 120 mm (-
tes per side) DVD Recordable Disk (DVP<R)

IEC 25434:2008, Information techmnology — Data interchange on 120 mm and 80 mm op
using +R DL format — Capacity=~8,55 Gbytes and 2,66 Gbytes per side (recording sp
0 16x)

IEC 26925:2009, Information technology — Data interchange on 120 mm and 80 mm op
using +RW HS format — Capacity: 4,7 and 1,46 Gbytes per side (recording speed 8x)

IEC 29642:2009-fnformation technology — Data interchange on 120 mm and 80 mm op
using +RW RL format — Capacity: 8,55 Gbytes and 2,66 Gbytes per side (recording sp

)

b1 INEFTS 452 (D1699), AT Attachment 8 — ATA/ATAPI Command Set (ATA8-ACS)

ical
| up

mm

ical
o to

[,46

§,70

ical
eed

ical

ical
eed

£ o-na-na-a-a-al VASWA V1V Fadl A2
A4 U OO

INF-8090i v9, Mt.Fuji Commands for Multimedia Devices Version 9, available at

http

s:/lwww.snia.org/node/4783


https://iecnorm.com/api/?name=3f66c49eb7c94c10803ad6521330c02f



https://iecnorm.com/api/?name=3f66c49eb7c94c10803ad6521330c02f

IEC 62702-1-1:2022-06(en-fr)

1EC IEC 62702-1-1
INTERNATIONAL
STANDARD

ORME S
INTERNATIONALE ¥

Ne colour
N/ y inside

Edition 2.0 2022-06

Aydio archive system — & )
Part 1-1: DVD disk and data migration for !QQ-term audio data storage

A
S%téme d'archivage audio — ‘\\)

P
de

ie 1-1: Disque DVD et migratim%@ données pour le stockage a long terme
données audio D
RN



https://iecnorm.com/api/?name=3f66c49eb7c94c10803ad6521330c02f

-2- IEC 62702-1-1:2022 © |EC 2022

CONTENTS

FOREWORD ....ciiiiie ettt e et e e et e e e e e e et e e e e e e e et e e e e e e e e eanaeenns 4
LN I O 15 1 L@ 1 ] P 6
1 S T o] o 1 Y S 7
P (o] 4 0 =Y (V=T =] (= =Y g o = 7
3 Terms and definitions ... 7
4 Disk and lifetime for long-term audio data storage .........c.ooviuiieiieniei i 10
4.1 Disk for long-term audio data storage .........cccooeeiiiiiiiiii TR .10
4.2 Lifetime estimation ... AT .10
4.3 Bmig life for long-term audio data storage..................coooom b .11
4.4 Estimated-lifetime rank and display colour ..............cooiiiiiiinn O 1
4.41 Estimated-lifetime rank and display colour identification ........5 ... .M
4.4.2 Bmig life and display colour indication on disks and packages.................... 12
5 | Test condition, test methods and disks for audio data.............. AN .12
8.1 Ambient conditions of maximum data error measurement/...................o. 12
8.2 Test Methods ... A 12
5.2.1 Playback test drive .....coooiiii e S 12
5.2.2 Test area and sample disK ... e S .12
5.2.3 Recording test drive. ... 13
5.2.4 Test drive check ... 13
6 | Testresult evaluation ... O 13
q.1 Initial performance test result eval@tion ... .13
q.2 Periodic performance test result évaluation................cc.cooiiiii i 14
q.3 Report items ... .15
6.3.1 Initial performance test result ..o .15
6.3.2 Periodic performance testresult ... .15
9.4 Management of repOrt ItemM ... ... .15
q.5 Test and migration iNtervals ... .15
7 Prevention of deterioration ... .. ... .16
Annex A (informative)” Guidelines for usage and indication.............ccc.ccoiiiiiininiine, A7
A1 Usage-of lifetime rank .........oooiiiii e A7
A.2 Lifetime rank indication and place ... A7
A.2.1 Lifetime rank indication ...........coiiiiiiii A7
22 Indication eXample. ... A7

AnnexB-tinformeativeRecommendationsorheandhing—storageeand-cleaning—conditions
for DVD-R, DVD-RW, DVD-RAM, +R format, and +RW format disks..............ccccooiiiiiiinain. 18
B.1 HaNA NG Lo 18
B.2 ] (o] = o 1PN 18
B.3 BN et e 19
Annex C (informative) Guidelines for disk history record ............coooiiiiiiiiii 20
BB O G AP Y . e 26

Figure 1 — Data migration flow for DVD-R, DVD-RW, DVD-RAM, +R format, and +RW
L0 o g a =Y A 1= PP 15

Figure A1 — Indication @XamPle ... ... 17


https://iecnorm.com/api/?name=3f66c49eb7c94c10803ad6521330c02f

IEC 62702-1-1:2022 © IEC 2022 -3-

Table 1 — Category of initial recording performance ............cccoiiiiiiiiii i 14
Table 2 — Category of recording performance at periodic performance test........................... 14
Table B.1 — Recommended conditions for general storage...........coocoviiiiiiiiinini e, 18
Table B.2 — Recommended conditions for controlled storage ..............ccooooeiiiiiiiiiieiieeen, 18
Table C.1 — Sectors of the disk history file ..o 21
Table C.2 — Byte content of sector 0 to 7 of the disk history file ..........ccooooii 22

Table C.3 — Byte format of sector 8 to 15 and 9 to the following of the disk history file......... 24



https://iecnorm.com/api/?name=3f66c49eb7c94c10803ad6521330c02f

-4 - IEC 62702-1-1:2022 © |IEC 2

INTERNATIONAL ELECTROTECHNICAL COMMISSION

AUDIO ARCHIVE SYSTEM -

Part 1-1: DVD disk and data migration
for long-term audio data storage

022

1)

2)

3)

4)

5) |

6)

7)

8)

= 0 0 35 Z T

9)

b I Y

IEC
stor
sysf

jzsessment services and, in some areas, access' to IEC marks of conformity. IEC is not responsible for

FOREWORD

he International Electrotechnical Commission (IEC) is a worldwide organization for standardization{compr
Il national electrotechnical committees (IEC National Committees). The object of IEC is to promate internat
-operation on all questions concerning standardization in the electrical and electronic fields. To this end
addition to other activities, IEC publishes International Standards, Technical Specifications;)Technical Rep
ublicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC )Publication(s)”). ]
reparation is entrusted to technical committees; any IEC National Committee interested in the subject dealt
ay participate in this preparatory work. International, governmental and non-governmental organizations lia
ith the IEC also participate in this preparation. IEC collaborates closely with the-International Organizatio
tandardization (ISO) in accordance with conditions determined by agreement between the two organizatio

he formal decisions or agreements of IEC on technical matters express, as'nearly as possible, an internat
onsensus of opinion on the relevant subjects since each technical cemmittee has representation frof
terested IEC National Committees.

FC Publications have the form of recommendations for internatianakh'Use and are accepted by IEC Nat
ommittees in that sense. While all reasonable efforts are madeto ensure that the technical content of]
ublications is accurate, IEC cannot be held responsible far,the way in which they are used or for
isinterpretation by any end user.

h order to promote international uniformity, IEC National, Committees undertake to apply IEC Publica
ansparently to the maximum extent possible in their natienal and regional publications. Any divergence bet
ny IEC Publication and the corresponding national orétegional publication shall be clearly indicated in the |3

FC itself does not provide any attestation of confermity. Independent certification bodies provide confo

rvices carried out by independent certificatian bodies.

Il users should ensure that they have the\latest edition of this publication.

embers of its technical committees ahd IEC National Committees for any personal injury, property dama
ther damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees)
xpenses arising out of thespublication, use of, or reliance upon, this IEC Publication or any other
ublications.

ttention is drawn to the \Normative references cited in this publication. Use of the referenced publicatio
dispensable for the €orrect application of this publication.

ttention is drawn to_the possibility that some of the elements of this IEC Publication may be the subject of p
ghts. IEC shall net be held responsible for identifying any or all such patent rights.

age systems and equipment, of IEC technical committee 100: Audio, video and multimg
ems.and equipment. It is an International Standard.
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62702-0-1"has been prepared by technical area 6: Storage media, storage data structures,

pdia

This second edition cancels and replaces the first edition published in 2016. This edition
constitutes a technical revision.

In order to reflect the updates to ISO/IEC 29121:2021, this edition includes the following
significant technical changes with respect to the previous edition:

a)

b) the ambient conditions for the measurement of maximum data error have been added;

ISO/IEC 16963 has been identified as the referee test method for the estimation of lifetime;

c) the requirements for test drives have been changed considering the use condition of users;

d) the requirements for the estimated lifetime have been defined more clearly;

e) the requirements for the periodic performance test have been defined more clearly.
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text of this International Standard is based on the following documents:

Draft Report on voting

100/3670/CDV 100/3742/RVC

Full information on the voting for its approval can be found in the report on voting indicated in

the above table.
The language used for the development of this International Standard is English.
A ligt of all parts in the IEC 62702 series, published under the general title Audio archivesystem,
can|be found on the IEC website.
Thig document was drafted in accordance with ISO/IEC Directives, Part 2, and’developef in
accprdance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplement, available
at www.iec.ch/members_experts/refdocs. The main document types deve€loped by IEC |are
destribed in greater detail at www.iec.ch/standardsdev/publications.
Thel committee has decided that the contents of this document witl. remain unchanged until the
stahility date indicated on the IEC website under webstore.igc.ch in the data related to|the
spegific document. At this date, the document will be
e feconfirmed,
e Wwithdrawn,
e feplaced by a revised edition, or
e Bmended.
IMPORTANT - The "colour inside"” logo on the cover page of this document indicates that it
coptains colours which are considered to be useful for the correct understanding of |its
coptents. Users should therefore print this document using a colour printer.
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INTRODUCTION

022

Sound recordings such as music, speech, and storytelling are an important human heritage and
should be preserved for as long as possible. However, we were not able to record sounds in
order to preserve them in the past. The first recording system, the phonautograph, was invented
by Edouard-Léon Scott de Martinville in 1860 and, after that, Thomas Alva Edison invented the
recording and playback system known as the phonograph in 1877.

Although various technologies were invented later, most of them have limitations for audio
archives because storage lifetime is limited, and the sound quality deteriorates when it is

tran

The
recq
mig

For
mag

Thid
arch

The

Sterred 10 the next generation or storage device.

progress of LS| (Large-Scale Integrated Circuit) technology made digital recordin
rded sound possible. Digital recording is very suitable for audio archiving~-because
ration is performed by copying digital data.

this purpose, various recording materials exist, such as optical disks, magnetic di
netic tape, and non-volatile memory (such as phase-change memaoryy).

International Standard specifies physical and logical aspects for standards of a

IEC 62702 series currently consists of:

Part 1 specifies the minimum requirements on physical aspects of optical disks for di
sound recordings. Part 1-1 specifies DVD opti¢al'disks, and Part 1-2 specifies BD op
Hisks.

NOTE DVD optical disks include DVD-R disk, DVD;RW disk, DVD-RAM disk and +R format disk, +RW fqg
Hlisk. BD optical disks include BD recordable disk.and BD rewritable disk.

Part 2 specifies the minimum requirements for digitization of content, format of digit
content, content information and média inspection.

ives of various storage types which are typically used for audio archives on the markef.

j of
the

ks,

idio

pital
ical

rmat

sed
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AUDIO ARCHIVE SYSTEM -

Part 1-1: DVD disk and data migration
for long-term audio data storage

Scope

Thisg
(her
mig
pres
rew

2

The
con
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amg

ISO
inte

term data storage

ISO|
inte

part of IEC 62702 specifies a method of data-quality assurance for writable DVD-d
ation method which can sustain the recorded data on disks for long-termMaudio ¢

ervation. The writable disks include recordable disks such as DVD-R, and ~R.format,
Fitable disks such as DVD-RW, +RW format and DVD-RAM.

Normative references

stitutes requirements of this document. For dated references, only the edition cited app
undated references, the latest edition of the referenced document (including
ndments) applies.

rchange and storage — Test method for the estitnation of lifetime of optical disks for I

IEC 29121:2021, Information technolegy - Digitally recorded media for informa
rchange and storage — Data migrationsmethod for optical disks for long-term data stora

3 |[Terms and definitions

For|the purposes of this document, the following terms and definitions apply.

ISOland IEC maintainsterminological databases for use in standardization at the follov
addresses:

e |EC Electropedia: available at http://www.electropedia.org/

e |SO Online browsing platform: available at https://www.iso.org/obp

3.1

B ik life

sks

eafter referred to as "disks") which are specified for long-term data storage, anda data

jata
and

following documents are referred to in the text in such a way that.some or all of their confent

ies.
any

IEC 16963:2017, Information technology — Digitally recorded media for information

ng-

tion
ge

ying

lifetime (3.10) for use of data migration (3.6) and identical to By g9 1 life, which is 0,000 001
quantile of the lifetime distribution (i.e. 0,000 1 % failure time) or 99,999 9 % survival lifetime

[SO

3.2
Bs |

URCE: ISO/IEC 29121:2021, 3.1]

ife

5 percentile of the lifetime (3.10) distribution (i.e. 5 % failure time) or 95 % survival lifetime

[SO

URCE: ISO/IEC 16963:2017, 3.4]
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life),

95 % lower confidence bound of B life (3.2)

[SO

3.4
Bsg

URCE: ISO/IEC 16963:2017, 3.5]

life

022

50 percentile of the lifetime (3.10) distribution (i.e. 50 % failure time) or 50 % survival lifetime

[SO

3.5

URCE: ISO/IEC 16963:2017, 3.6]

controlled storage condition

wel
hun

[SO

3.6

-controlled storage conditions with full-time air conditioning (25 °C and, 50 % rela
idity) in which the lifetime (3.10) of data stored on optical disks

URCE: ISO/IEC 16963:2017, 3.7]

data migration

pro
[SO

3.7

errd
EC(
mat

ess to copy data from one storage device or medium to another

URCE: ISO/IEC 29121:2021, 3.5]

r correction code

h
b

hematical computation yielding check, bytes used for the detection and correction of er

tive

fors

duct

bply

der,

in dpta

Notel 1 to entry: For DVD-R, DVD-RW,sDVD-RAM, +R format, and +RW format disks, the Reed-Solomon prd
codeg defined in ISO/IEC 16448:2002 for. DVD-ROM systems is applied.

Note| 2 to entry: This note appli€s to the French language only.

[SOURCE: ISO/IEC 29121:2021, 3.6 modified — Note 1 to entry has been shortened to a
only to DVDs.]

3.8

errgr rate

ratel of errors’or error count measured on the signal at the input of error-correction deco
whi¢h répresents raw-error rate of data recorded on a disk

[SOURCE: ISO/IEC 29121:2021, 3.7]

3.9

initial performance test

first test of the error rate (3.8) of data recorded on a disk before storing

[SOURCE: ISO/IEC 29121:2021, 3.8]

3.10

lifetime

time that information is retrievable in a system (3.17)

[SO

URCE: ISO/IEC 29121:2021, 3.9]
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3.11
maximum byte-error rate
BERax

greatest level of byte error rate at any consecutive 32 error correction code (3.7) blocks in one
of relevant area of the disk as measured in the first pass of the decoder before correction

Note 1 to entry: BER5x is applied to DVD-RAM disks.

Note 2 to entry: This note applies to the French language only.

[SOURCE: ISO/IEC 29121:2021, 3.10]

3.1
maximum data error
greatest level of error rate (3.8) anywhere in one of the relevant areas on the disk

[SOURCE: ISO/IEC 16963:2017, 3.13, modified — Note 1 to entry has been'deleted.]

3.13
maximum parity inner sum 8

PISL m 8,max
greatest level of parity (of the) inner code error count at any consecutive 8 error correction gode
(3.7]) blocks in one of the relevant areas of the disk as measured in the first pass of the decader
befgre correction

Note| 1 to entry: See ISO/IEC 16448, ISO/IEC 23912, ISO/IEC<N 341, ISO/IEC 17342 and ISO/IEC 17344.

[SOURCE: ISO/IEC 29121:2021, 3.13]

3.14
perjodic performance test
peripdic test of the error rate (3.8) of data recorded on a disk during the storage

[SOURCE: ISO/IEC 29121:20241, 3:15]

3.1%
retrievability
abillty to recover physical information as recorded

[SOURCE: ISOUEC 16963:2017, 3.14]

ical support

of the recording or recorded la

[SOURCE: ISO/IEC 16448:2002, 4.18]

3.17

system

combination of hardware, software, storage medium and documentation used to record, retrieve
and reproduce information

[SOURCE: ISO/IEC 16963:2017, 3.20]

3.18
uncorrectable error
error in the read-out data that could not be corrected by the error correcting decoders
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[SOURCE: ISO/IEC 29121:2021, 3.18]
3.19
Xmig interval

migration interval (year) which is determined by user

[SOURCE: ISO/IEC 29121:2021, 3.19 modified — Note 1 to entry has been deleted.]

4 Disk and lifetime for long-term audio data storage

4.1 Disk for long-term audio data storage

A disk with a specified lifetime should be used for long-term audio data storage. A(disk with an
unspecified lifetime should not be used.

4.2 Lifetime estimation

Forlthe purposes of this document, the lifetime of a disk shall be derived\ftom the measurements
spegified in ISO/IEC 16963. The Eyring method is used for lifetime-éstimation under contrglled
storpge conditions (25 °C and 50 % relative humidity).

In IBO/IEC 16963, the estimated lifetime can be defined yatiously as Bjg life, Bg life and|the
95 % lower confidence bound of Bg life [equals (Bg life), ],(and described as follows.

Bs life = eXP(|n1§50) = eXp(ﬂAo + Byxrg + 529620)

Bs |ife = eXP(més) Q eXP(ﬁo + Brxag + Paxag —1,645)

whdre
Bs life is the variable for Bgy life;
Bs |ike is the variable for B life;

x40 ANd x5q  are thetemperature-dependent factor and the relative-humidity-dependent factor
at.the controlled storage conditions (25 °C/50 % relative humidity), respectivgly.

Alsg, the 93 % lower confidence bound of Bg life becomes:

BE )L — ©XP [(illﬁ% )L} =EXp [inb‘% =4 64\/ Vel (il|é5 )}

where

B 5 jife)L is the variable for (Bj5 life),;

By, B, B, and estimated variance of residual errors & are obtained using regression analysis of
time-to-failure data.
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B life for long-term audio data storage

mig

The estimated lifetime of By life means 5 % of the products reach failure. It is widely used in

other contexts. However, from the viewpoint of the reliability of long-term audio storage to retain
the integrity of the original data, it is not appropriate to use Bg life as the estimated lifetime

when determining a test interval and deciding on data migration.

In the case of audio data migration, it is necessary to have a sufficiently low failure probability.
The time at which one millionth of the products reach failure shall define, in this document, the
estimated lifetime to determine test intervals and the migration interval. By ¢ 1 life is 0,000 001

quahtile of the lifetime distribution (i.e. 0,000 1% failure time) and expressed as B

doc
ISO

whd

Thu

whe
B

mig
In 3
con
lifet
lifet

4.4

iq life in
mig
iment. B,y life can be calculated using Bs, life and By life as follows (see
IEC 29121:2021, Annex E).

InBsg ~ InBs ] ~

BO,OOO 1 life = eXp(lnéo‘0001) = eXp(lnéso - 4,756’) = exp[lnéso - 4,75 164

exp(2,9InB5 —19InBs )

re
00 11ife IS the variable for By g9 1 life;
S
Binig iife % 24 x 365 =80 000 1 life = €XP (2,9Inl§’5 —1,9Inl§50)
re
life is the variable“for Bmig life in years.
ctual storage conditions, the temperature and relative humidity can deviate from

rolled storage ‘condition of 25 °C and 50 % relative humidity, which changes the estim
me. In thiswcase, the estimated lifetime should be adjusted according to the estim
me at the\actual storage conditions, as specified in ISO/IEC 29121:2021, Annex D.

Estimated-lifetime rank and display colour

4.4.

this
hlso

the
ted
ted

. . . . . g o
1A 1]

For audio data migration, rank of Bmig life and its identifying display colour are defined as follows.

Bmig

life is over 30 years, the display colour is red.

Bmig life is over 60 years, the display colour is green.

Bmig

Guidelines for use of the ranks of B

life is over 100 years, the display colour is gold.

mig

life and their display colours are shown in Annex A.
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4.4.2 B life and display colour indication on disks and packages

mig
The rank of B, life, its display colour and the reference-controlled storage condition shall be

indicated on both the disk and the packaging, excluding a two-sided disk. Indication examples
for ranks and their colours are shown in Annex A.

5 Test condition, test methods and disks for audio data

5.1 Ambient conditions of maximum data error measurement

Thelambient condition is the surrounding condition in a room where a test drive is located, [The

amBient conditions for the Plg,, g max @nd BER,,, measurements are as follows:
TerTaperature 15 °C to 30 °C
Relative humidity 20 % to 75%

5.2| Test methods
5.2/ Playback test drive

For|DVD-R disks, DVD-RW disks, +R format disks, and +RW format disks, the test drive ghall
havp the capability to measure Plg,, g max-

For[DVD-RAM disks, the test drive shall have capability to-measure BER ;-

Thel| test drive shall have the capability to evaluate-the error rate level specified in the initial
performance test and the periodic performance, test.

The| playback speed of the test drive should>be:

for DVD-R, DVD-RW, +R format, and#RW format disks 4 x CLV (constant linear velocity), or
6 x CLV

for DVD-RAM disk 2 x CAV (constant angular velocity),
3 x CAV, or 5 x CAV

5.2 Test area and-sample disk

The| test area is the recorded area to be tested in a disk.

ThelwholeJecorded area of all disks shall be tested for the initial performance test.

whole recorded area of all disks should be tested for the periodic performance f{
Alth he—A ‘Gv; e G atao0eCtoOMEeSTOWertre—uSE ey Eeatete A€ estarea—anaror
number of sample disks based on a certain sampling method, considering the value of the
information (see ISO/IEC 29121:2021, Annex G). For the reduction of test area, see
ISO/IEC 16963:2017, 7.5 for additional information. The number of sample disks should be
enough to guarantee statistical effectiveness. If the sample disks have different attributes such
as disk standards, recording conditions or storage conditions, the disks should be divided into
groups of disks considering the attributes so that the sampling can be applied on each group
with statistical effectiveness.

In case of a DVD-RAM disk, the replaced data in the defect management area, instead of the
defect data in the user area, should be tested.
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3 Recording test drive

There are two cases for the test drive. The first is that the drive serves as both a test drive and
a recorder that records the data on the disk. The second is that the test drive is different from
the recorder. For both cases, the data recorded on the disk by the recorder shall fulfil the error
rate level specified in the initial performance test and the periodic performance test.

The

For
For

The
+R
the
ses

The

recording speed of the test drive should be:

DVD-R, DVD-RW, +R format and +RW format disks 4 x CLV or 6 x CLV

9. D\V/D P AM dick 2 x CA\ 2 x CA\/ or 5 x CA\L
A — AN — v ANy A £ = =g = A =4 aran - vy—o— 7Y

test drive should implement the multi-session and multi-border method for the DVD-R
ormat recordable disks and the DVD-RW rewritable disk. Archive data shall-be recorde

5ion or border.

test drive should implement the incremental write method for the/DVD-RAM and +

fornpat rewritable disks. Data can be written to the formatted disk by simply recording files.

hist

5.2.
The

bry information can be recorded on the disk as an additional file\record.

4 Test drive check

test drive shall be checked by using a referegnce disk prepared by the test d

marnufacturer or the disk prepared by the user, so that)it fulfils the requirements in 5.2.1, 5

and
the

5.2.3. When using a reference disk prepared by the test drive manufacturer, the chec
test drive shall be done at the intervals recommended by the manufacturer. When usir

disK prepared by the user, it is recommended_ for'the user to set an appropriate interval an

che

Ck the test drive at the interval.

and
d in

first session or border. The history information can be recorded on the second’er subsequyent

RwW
The

rive
2.2
k of

ga
d to

for
nin

ving

6 |Test result evaluation

6.1 Initial performance test\result evaluation

Thelinitial recording performance shall be categorized as Levels 1, 2 or 3 using Pl g ma
DVID-R, DVD-RW, +R format, and +RW format disks, and BER;,, for DVD-RAM as show
Table 1.

At the least, thetinitial recording performance shall be within the limits of Level 1. Disks shov
the |nitial regarding performance of Level 2 should not be used for long-term audio data storage,
and|those.ofLevel 3 are out of the specification and shall not be used.

If th

recording the data should be verified because PI

for

fe initial recording performance is worse than Level 1, the performance of the drive useg

and BER depend on

sum8,max max

the

performance of both disks and drives. If the drive is not good, the drive should be replaced. If

the

disk is not good, another batch of disks should be used.
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Table 1 — Category of initial recording performance

DVD-R, DVD-RW,
Level Status +R format, +RW format DVD-RAM
1 Recommended <140 <5,0x10™4
2 Should not be used 140 to 280 5,0x 10710 1,0 x 1073
3 Shall not be used > 280 >1,0 x 1073
Maximum data error Plsum 8.max BER, .,
6.2| Periodic performance test result evaluation
Disks used for storing data should be periodically checked with the test interval described in
6.5.| The recording performance at the periodic performance test is categorized~in‘Levels #, 5
and[6 using Plg,, g max for DVD-R, DVD-RW, +R format, and +RW format disks, and BER .«
for DVD-RAM disk as shown in Table 2.
If thle recording performance is within Level 4, the disk is good enough.to’continue to be stofed.
If the recording performance is within Level 5, the data stored on the disk shall be migrated to
another disk as soon as possible.
If thle recording performance is in Level 6, the data stored on the disk shall be copied to another
dis immediately, as far as the data can be retrieved™in Level 6, Plg,, g max @and BER ,|are
high enough that the retrieved data can contain uncorrectable errors.
Table 2 — Category of recording performance at periodic performance test
Level Status DVD-R, DVD-RW, DVD-RAM
R format, RW format
4 Use as is < 200 <7,1x107%
5| |[Migrate data as soon as possible 200 to 280 7,1x10™% 10 1,0 x 1073
6 Migrate data immediatély > 280 >1,0x 1073
Maximum data errok Ploum 8.max BER .«
Data migration . flow for the initial performance test and periodic performance test is showp in
Figyre 1.
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Disk @

» Level 3: Shall not use.

— Maximum Level 2: Should not use.
data error
Test drive
Level 1: Recommend to use.
Initial

performance test

Disk @ > Level 6: Migrate data

immediately.

Maximum ——» Level 5: Migrate'data
— data error as soon as possible.
Test drive
Periodic performance test | » Level'4: Use as is.

6.3
6.3.

The
be

spe
test

6.3.

At g
eva
rank
seri

6.4

Eor the detail information on periodic
performance test, see 6.5.

Figure 1 — Data migration flow for DVD-R, DVD-RW,
DVD-RAM, +R format, and +RW format disks

Report items
1 Initial performance test result
reported as part of the~history of this disk. The disk type and manufacturer name,

Cified rank of disk, and“the next testing year and date should be reported. Moreover,
drive manufacturer,imodel name and serial number should be reported.

2 Periodic performance test result

ach periodic'test, the date and year of the test, the measured errors result, and histor

of the disk should be reported. Moreover, the test drive manufacturer, model name
blumber should be reported.

IEC

date and year of the initialtest, the measured errors result, and the evaluation result ghall

the
the

y of

uation-results shall be reported. The disk type and manufacturer name, and the specified

and

Management of report item

Report items shall be reported to the host computer.

Report items should be recorded on the disk, which can then be used (see Annex C).

6.5

In this document, the test interval between periodic performance tests is set at half of B

Test and migration intervals

mig

life.

Therefore, the test interval for each rank of disk with display colour red, green and gold will be
15 years, 30 years, and 50 years, respectively.
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mig

022

life is not available as shown below, the test interval should be three years or less. A

greater test interval causes the risk of data loss and failure in the data migration. If such a risk
is unacceptable, a test interval of three years or less is strongly recommended.

— The estimated lifetime data is not provided.

— The estimated lifetime data is provided but lacks the statistical accuracy.

Generational changes of the system, including reading devices, file structures and applications,
which occur during the normal migration interval, can affect readability in addition to the quality
of the disk itself. For safety, or if the stored data has high value, the user may choose shorter

inte

vals for testina and miaration
~ ~

Inc
sha

X,

mig

Actyial test interval and data migration using By,;q jife and Xy,

a)

b)

If th
sho

timgs can indicate an immediate need for detailed testing.

When tests indicate deterioration of one disk, additional tests may be performed on other d
of the same type, age, or batch to ascertain their condition. Replacement of all similarly affe
disKs should be considered if such additional tests indicate significant problems.

7

Negessary precautions shall be taken to reduce the possibility of deterioration in order to eng

the
aud

| be determined by the user of this part (see ISO/IEC 29121:2021, Annex F).

is the variable for X,,;; interval, and B is the variable for B, life in years.

mig life
ig are as fallows.
f Xmig ~ Bmig lite/2 is larger than 0, then the test interval of thelfirst periodic performg

estis Bygq jite/2 years, and the storage is continued.

f Xmig = Bmig life/2 is less than or equal to 0, then the test interval of the first peri

performance test is X5, and the data migration is ecarried out regardless of the test res

ke test interval is very long, for instance over ten\years, a sampling check of the stored d
ild be carried out at shorter intervals. The occurrence of retrievability problems or long 1

Prevention of deteriotration

integrity of the disks during their use, storage, handling, or transportation. For long-t
jo storage, therecommendations in Annex B should be implemented.

pnsideration of these factors, the migration interval is defined as X, interval and(this’value

nce
bdic
ult.
sks

ead

sks
cted

ure
erm
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Annex A
(informative)

Guidelines for usage and indication

Usage of lifetime rank

This annex describes how to choose the disk rank which is most desirable as audio information

stor

age.

a)

b)

A.2

A.2

Disl
sidg

A.2

Figt
con

Display colour: red, (indicated Bmig life is over 30 years)

A disk of this rank may be used for general purpose storage of audio information.
Display colour: green, (indicated Bmig life is over 60 years)

A disk of this rank may be used for long-term audio information storage ler-important a
nformation.

Display colour: gold, (indicated Bmig life is over 100 years)

Valuable audio information.
Lifetime rank indication and place

1 Lifetime rank indication

and/or disk packages should display the specified lifetime rank and display colour. T|
d disks should display the specified lifetimerank and display colour on the packaging g

2 Indication example

re A.1 shows typical indication examples together with Bmig life, display colour and stor
dition for reference.

Byig life: over 100 years

Storage condition
25°C /50 %
relative humidity

Figure A.1 — Indication example

idio

A disk of this rank may be used for especially important audio information or historigally

wo-
nly.

age

IEC IgC
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Annex B
(informative)

Recommendations on handling, storage and cleaning conditions
for DVD-R, DVD-RW, DVD-RAM, +R format, and +RW format disks

Handling

Disks intended for long-term audio storage should not be left in readers, nor remain expose

022

d to

ligh
The
edg
DisH
DisH
rew

recd
con

, corrosive atmospheres or solvents, or to extremes of temperature or humidity.

fragile protective coating on the label surface is vulnerable to damage and, should

protEcted together with the readout surface. Carefully handle the disk, touching.only the o

and inner hole. Never touch the readout surface.
s should not be subjected to mechanical stresses that might tend to distort the disk.

s should be protected from dust and debris. This is especially important for recordable

mmended to neutralize static charges on the disk that can attract and retain Io
aminants.

be
uter

and

ritable disks during the recording process. The use of a‘deionizing environment is

ose

B.2| Storage
For|temporary storage such as in an office envitonment, the storage environment should be
limifed to the ranges given in Table B.1.
Table B.1 — Recommended conditions for general storage
Ambient condition Recommended range
Temperature 5°Cto30°C
Relative humidity. 15 % to 80 %
Absolute humidity 1 g/m3 to 24 g/m3
Atmospheric pressure 75 kPa to 106 kPa
Tempefature gradient 10 °C per hour maximum
Relative humidity gradient 10 % per hour maximum
For| long-term storage, conditions should be more tightly controlled, and the storfage

env

ronment should be limited to the ranges given in Table B.2.

Table B.2 - Recommended conditions for controlled storage

Ambient condition Recommended range
Temperature 10 °C to 25 °C
Relative humidity 30 % to 50 %
Absolute humidity 3 g/m3to 12 g/m3
Atmospheric pressure 75 kPa to 106 kPa
Temperature gradient 10 °C per hour maximum
Relative humidity gradient 10 % per hour maximum
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Conditions that could form condensation of moisture on the disk should be avoided. Cool and
dry storage conditions are preferred. To maintain the desirable temperature and humidity
fluctuation tolerance levels, and to protect against high intensity light and pollutants, DVD-R,
DVD-RW, DVD-RAM, +R format, and +RW format disks should be stored vertically in clean
insulated containers. Dust or debris in operational or storage locations should be minimized by
appropriate maintenance and monitoring procedures, especially when recording disks.

B.3 Cleaning

Looge contaminants can be removed by short, one-second bursts of clean, dry Jaif, avoiding
expllsion of cold propellants. If the manufacturer has not supplied any cleaning information,
organic polymer substrate disks can be cleaned using a lint-free cloth of axnon-woven fabric
and| either clean or soapy water. It is recommended not use detergentshot solvents such as
alcghol. All wiping actions should be in a radial direction, taking care ‘not to exert isolated
pregsure or to scratch the disks. It is strongly recommended ngf\io use abrasives. |t is
recmmended not to use acrylic liquids, waxes, or other coatings.on_either surface.
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Annex C
(informative)

Guidelines for disk history record

With writable disks such as DVD-R, +R format and +R DL format, and the rewritable disk such
as DVD-RW, the disk history information should be recorded with the multi-session/multi-border

write method.

infomation is saved as a file named $$HIST$$.000. The size of this file should be 128'secfors
(256 kB = 8ECC). The detail of this file is described later.

The|lsecond and the subsequent history information of the periodic inspection fesults should

be

recorded in the third and following session or border as a file named $$HIST$S$.n, where [ is
greater than or equal to 001 and is a 3-digit decimal number. These disk history files|are

desgribed in detail later.

Thelhost software is required to appropriately take the archive datayout of the first session gven
whgn the multi-session/multi-border write has failed. If the host software cannot implement such

a prjocess, the recording of history information is prohibited:

Wheén the disk free space is less than 100 MB, no histery information should be saved to|the

disK.

Wheén no more data can be recorded, the diskishould be finalized so that no more additip
recgrd can be implemented.

With rewritable disks such as DVD-RAM and DVD+RW, disk history information should
recgrded with an incremental write méthod. In this case, it is recommended that the archive

nal

be
file

and| a file named $$HIST$$.000 with the size of 128-sector (256 kB = 8ECC) are sequent|ally

and|successively recorded without™a separating space. The files recorded to the disk should
writg-protected, if possible.

Simjlar to the case forithe multi-session/multi-border write method, the history informalt

be

ion

shopld be recorded @as the file named $$HIST$S.xxx, where xxx is a 3-digit decimal number

indigating the number-of the inspecting operation.

Thel history files should not be recorded unless all risk to the archive file can be suppressed
whegn the history information is added to the disk. The history files should also not be reconded

to prevent more files from being added to the disk, if possible.

if thF free space of the disk is less than 2 MB. In this case, the disk should be write-prote¢ted

The history files should be stored in the folder with the name of disk ID, which is explained

below:

0 disk ID\$$HIST$$.000 at the archive file preservation

1 disk ID\$$HIST$$.001 for the first inspection right after the archive file preservation
2 disk ID\$$HIST$$.002 for the second inspection

3 disk ID\$$HIST$$.003 for the third inspection:

m disk ID\$$HIST$S$.m for the mth inspection (m is a 3-digit decimal number);
n disk ID\$$HIST$$.MIG at the archive file migration.

With the multi-session/multi-border method, the disk should be finalized after this file i

recorded to inhibit additional recording.
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With the incremental write method, the disk should be write-protected if possible, after recording
of this file.

The disk ID should be renamed on the disk to which the archive file is migrated, and the 3-digit
decimal of the file extension should be reset to 000, that is, new disk ID\$$HIST$$.000 after
migration.

$$HIST$$.000 consists of the first 8 sectors of disk history file shown in Table C.1 as sector
0 to 7 and pad data, composing 128 sectors (256 kB = 8ECC). The main data of the 120-sector
pad data is all 00h.

$$SHIST$$.MIG consists of the first 8 sectors of the disk history file shown in Table C.1.(sectors
0 to| 7) with padding data composing 1ECC. The main data of the padding data is all<00h.
The|disk history should be recorded as the file ($$HIST$$.xn, where # is a 3-digit-decimal number
equpl to, or more than 0, or MIG) at the time of the archive file preservation, efroftate inspedtion
and|the archive file migration. Those files are composed of the following sectors.
In the following tables, PSN gaq is the value of the physical sectop\number (PSN) where|the
usef area starts. At the address of PSN gpg LBA (Logical Block Address) is equal to 0. PSN||ga
is 3 000 h for DVD-RAM, and 30 000 h for DVD-R, DVD-RW, &R format and +RW format.
Table C.1 — Sectors of the disk-history file
Sector Byte Description
0tg7 0to 16 383 Information related to disk, drive, and software.
These sectorssalways exist in all $$HIST$$.1#, where n is from
000 to 999 lor MIG.
Refer to Table C.2 for the byte format of these sectors.
8tg 15 16 384 to 32 767 Ertaf/rate inspection results of the disk's inner area with the physicgl
sector number (PSN) less than PSN ;.-
The size of this field is fixed to 16 384 B.
The unused field should be filled with 00h.
These sectors are present in the history files $$HIST.001 to 999
which represent the error rate inspection result. However, they are pot
in the files $$HIST$$.000 and $$HISTSS.MIG.
Refer to Table C.3 for the byte format of these sectors.
16 fo maximum 32 768 to maximum | Error rate inspection results of disk user area with the PSN more than
521 1081 343 or equal to PSN

LBAO"
The maximum size of this field is 510 sectors.

These sectors are present in the history files $$HIST.001 to 999

which represent the error rate inspection result. However, these arg

not in the files $$HIST$%.000 and $$HIST$$.MIG.

Refer to Table C.3 for the byte format of these sectors.

Padding sectors in the order to form a multiple of ECCs. The padding

data should all be 00h.

If no padding is necessary, this field is absent.

The content of these sectors is explained below in Table C.2 and Table C.3. All the parameters
are MSB first (little endian). Insufficient data should be padded with 00h.
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Table C.2 — Byte content of sector 0 to 7 of the disk history file

Byte Parameters Byte Description
size
0 Disk ID 32 Unique ID for a single disk
If the volume label, SDCB in the lead-in of DVD+R and DVD+R DL,
and disk ID in the RMD field of DVD-R are recorded, all these disk IDs
should be identical.
The history files should be stored in the folder named with this disk ID.
Even when the size of the folder name is restricted to less than 32 B
IUy Uilj Upﬂldlillg SYSICIS, l;lib dlbi\ iD b;luuid IUU uniquu undm I.iIU
usage environment.
B2 Archive data 992 This field can be utilized to distinguish the song titles, album_fitles and
information so on. The data definition is vendor-specific. When this field is
unnecessary, all the data should be 00h.
When this field is insufficient, the additional archive(data informatio
field may also be assigned for the title information:
11024 Inspection year 4 Inspection year with ASCII character format (example 2013 = 32h 3(Qh
31h 33h)
11028 Inspection 2 Inspection month with ASCII characterformat (example June = 30h
month 36h)
11030 Inspection day 2 Inspection day with ASCII character)format (example 12 = 31h 32h)
11032 Next inspection 4 The next planned inspectioncyear with ASCII character format
year (example 2028 = 32h 30h 32-38h)
11036 Next inspection 2 The next planned inspection month with ASCII character format
month (example June = 30h,36h)
11038 RESERVED 1 00h
11039 Disk condition 1 This field implies the inspection result which is determined by the al
over errorsaté measurement.
The values less than 40h shown below are the error rate inspection
resutt.
00h: good (use as it is)
1xh: archive data should be migrated (refer to ISO/IEC 29121)
2xh: error rate measurement was failed
40h: first archive data preservation
41h: archive data has been migrated from a disk X
42h: archive data has been migrated to a disk Y
80h to FFh: vendor specific
When x is 0, the definition is as specified in the above. When x takep
another value, the information is supplemental for each result and
vendor-specific.
The value of 40h and 41h are information for $$HIST$$.000.
The value of 42ZRh Is information 1or $oHIS 155 MIG.
The values between 43h and 4Fh are information about the archive
data migration and are vendor-specific.
1040 Migrated to/from 32 When the disk condition takes the value of 41h, this field specifies the
disk ID disk ID from which the archive data are migrated.
When the disk condition takes the value of 42h, this field describes the
disk ID of the disk to which the archive file is migrated.
When the disk condition takes another value, this field is filled with
00h.
1072 Error rate 8 This field can be obtained by INQUIRY command (MMCS6,
measuring SFF8090-v8)

device vendor
1D
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This field is also allowed to complement the information about error
rate measuring software. When this field is used for additional
software information, the data definition is vendor-specific.

Byte Parameters Byte Description
size
1080 Error rate 16 This field can be obtained by INQUIRY command (MMCS6,
measuring SFF8090-v8)
device product
ID
1 096 Error rate 8 This field can be obtained by
measuring
device product INQUIRY command (MMC6, SFF8090-v8)
revision level IDENTIFY PACKET command (ATA8-ACS)
1104 Error rate 20 This field can be obtained by
measuring )
device serial GET CONFIGURATION command with feature of 0108h (MMC6;
number SFF8090-v8)
IDENTIFY PACKET command (ATA8-ACS)
The serial number is mandatory.
1124 Error rate 88 This field can be obtained by GET CONFIGURATION command with
measuring feature of 0000h (MMC6, SFF8090-v8).
device profile L ) ) \ )
This field describes the error rate measuringydevice profile such as
DVD-ROM, DVD-R, DVD-RW, +R format, $RW format or DVD-RAM.
1R12 RESERVED 3 This field is filled with 00h.
115 Error rate 1 Bit 0: validity of error rate measuring software vendor ID field (1 if
measuring valid, 0 if invalid).
software
information Bit 1: validity of error rate meéasuring software name field (1 if valid,|0
Bit 2: validity of error{rate measuring software version field (1 if valid,
0 if invalid).
Else: all 0.
116 Error rate 384 If bit O of error rate measuring software information validity field is 1,
measuring then this,field is valid when specifying the software vendor ID.
software vendor ) L
ID ASCIllcharacters comprise this field.
This+field should be filled with 00h when the error rate measuring
software vendor ID is unnecessary or invalid.
11600 Error rate 384 If bit 1 of error rate measuring software information validity field is 1,
measuring then this field is valid when specifying the software name.
software name . L
ASCII characters comprise this field.
This field should be filled with 00h when the error rate measuring
software name is unnecessary or invalid.
1984 Error rate 64 If bit 2 of error rate measuring software information validity field is 1,
measuring then this field is valid when specifying the software version.
softvaré version . L
ASCII characters comprise this field.
This field should be filled with 00h when the error rate measuring
software version is unnecessary or invalid.
21048 Additional 14 336 | Archive data information is complemented with this field.
archive data L . . . .
information When this field is unnecessary, it should be filled with 00h.

Table C.3 shows the common format for the error rate measuring results which are sectors

8 to 15 and 16 to the following sectors (maximum 527) of the disk history file.

The first byte offset (start offset in Table C.3) of disk inner error rate inspection is 16 384. The

size of disk inner error rate inspection is fixed to 16 384 B (= 32 767 — 16 384 + 1).
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The error rate inspection is not performed in the initial zone and OPC (optimum power control)
area of the disk inner area.

The first byte offset (start offset in Table C.3) of the disk user area error rate inspection is
32 768. The disk user area size varies, but the maximum size is 1 048 576 B (= 1 081 343 -
32768 + 1).

Table C.3 — Byte format of sector 8 to 15 and 9 to
the following of the disk history file

TE__PHWETETS__B‘YTE DesTtription
offfset size
Start Error rate 4 For the disk inner area with PSN less than PSNLBAO, this field/specifies
offbet + ;ndedarzl;rsmg start the error rate measuring start PSN.
232+ For the disk user area with PSN more than or equal to.PSN, .., thi{
field specifies the error rate measuring start LBA.
0
The LBA may not be allocated for some areas with PSN more than
PSNLBAO such as the middle zone. In this case; this field specifies the
error rate measuring start PSN. This conditiph can be distinguished
with the user area error rate measuringyaddress mode field.
This field and the error rate measuring’end address specify, per unif,
the number of recorded sectors,of the error rate measuring operatiop.
Sttart Error rate 4 For the disk inner area with PSN"less than PSN . this field specifies
| measuring end the error rate measuring,erid)PSN.
offset + | address ¢
232 4 For the disk user areg"with PSN more than or equal to PSN, ;,,, this
field specifies the érror rate measuring end LBA.
4
The LBA may not be allocated for some areas with PSN more than
PSN, gao SUchas the middle zone. In this case, this field specifies the
error ratemeéasuring end PSN. This condition can be distinguished
with the user area error rate measuring address mode field.
Sttart Pl error counts 4 This(field specifies the number of Pl errors within the area between [the
error rate measuring start and end addresses.
offpet +
When the error rate measuring fails, this field takes the value of FFh-
nx 32+ XXXXXXh where XXXXXXh is the address where the failure is detected.
8
Sttart PO error counts 4 This field specifies the number of PO errors within the area betweer
the error rate measuring start and end addresses.
offpet +
When the error rate measuring fails, this field takes the value of FFh-
nx 32+ XXXXXXh where XXXXXXh is the address where the failure is detected.
2 The failure information can be revealed with this field.
Sttart Etror rate 4 After the successful error rate measuring, this field is determined by
measuring result the Pl and PO error counts within the error rate measuring start and
offpet + end addresses.
n ¥ 32% When the MSB takes the value of FFh, the error rate measuring is
falled.
16
The following values indicate the failure causes.
FFh-03h-02h-00: The seek error causes the error rate measuring
failure.
FFh-03h-11h-00h: The decode error causes the error rate measuring
failure.
FFh-xx-xx-xx: vendor-specific error causes other than the above
causes.
When MSB takes the value of 00h, the error rate measuring is
successfully completed.
00h-00h-00h-00h: The disk is fine.
00h-FFh-FFh-FFh: The archive file should be migrated even though
the error rate measuring is successfully performed.
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Byte Parameters Byte Description
offset size
Start Temperature 4 This field is optional.

around the error

offset + | rate measuring The temperature should be monitored 30 mm away from the centre of

L x 32 device at the the spin_dle motor, toward the tray open direction, on the top cover of
start address the device.

20 The format of this field is xx.yy degrees Celsius, where xx are the
upper 2 B and yy are the lower 2 B. The value of yy is the number after
the decimal point.

Start Temperature in 4 This field is optional.
the errar rate
offget + measuring The position to monitor the temperature in the device is vendor-

2 x32 + device at the specific.

start address The format of this field is xx.yy degrees Celsius, where xx are/the

P4 upper 2 B and yy are lower 2 B. The value of yy is the number after the
decimal point.

Sttart User area error 1 When the error rate measuring start and end addresses are specified
rate measuring by the LBA for the user area with a PSN more tham\PSN g, this figld
offset + | address mode is 00h.
n X132+ When the error rate measuring start and end laddresses are specified
D8 by the PSN for the user area with a PSN more than PSN g,,, this figld
is 01h.

When the error rate measuring js'\performed in the disk inner area wjith
PSN less than PSNLBAO, this field s 00h as this field is "don’t care".
An LBA may not be allocatéd to an area with a PSN more than
PSN, gag such as the middle zone. Therefore, if the error rate

measuring of such am\area is necessary, the error rate measuring
needs to be carried\out with the addresses specified by the PSN.

In the area (suchjyas border in/out or intro/closure) where an LBA canp
be theoretically*allocated even though the normal read/write command
can be unable to access with addresses specified by LBA, this field

should be\00h and the error rate measuring should be performed with
LBA.
Start RESERVED 3 AlI\OOh
offset+
n %32+
P9

n is|an integer greater‘than or equal to 0, depending on the number of error rate measurement
recards.

All the above 32 B are parameters for per unit of error rate measuring results.

The| erfor rate resulting from measuring the disk inner area and the user area should be

rdad Th B raf Dl o DO reara—hbaor il raneracant reaora—in—th arebi data ln d
recofaee—rRe—Hhuper—ot—T 1o To—€efrofrS—Tmere—wWin TCPTCSTCTIC CTTOUTS Tt arcrirv e data an

indicate the necessity for data migration. Nonetheless, any error rate measuring results even
without Pl and PO errors can be recorded, in a vendor-specific manner.

For the inspection history, a file named $$HIST$$.» should be recorded even when there is no
implication for data migration. This file should include the error rate measurement result with
zero or a sufficiently small number of Pl and PO errors, and padding data to satisfy at least
1ECC.
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COMMISSION ELECTROTECHNIQUE INTERNATIONALE

SYSTEME D'ARCHIVAGE AUDIO -

Partie 1-1: Disque DVD et migration de données
pour le stockage a long terme des données audio

022

AVANT-PROPOS

a Commission Electrotechnique Internationale (IEC) est une organisation mondiale de normalisation_comp
e I'ensemble des comités électrotechniques nationaux (Comités nationaux de I''EC). L'IEC & pour objg
favoriser la coopération internationale pour toutes les questions de normalisation dansclessdomaine
I'Electricité et de I'électronique. A cet effet, I'|EC — entre autres activités — publie des Nonmes' internation
es Spécifications techniques, des Rapports techniques, des Spécifications accessibles au public (PAS) e
uides (ci-aprés dénommés "Publication(s) de I'lEC"). Leur élaboration est confiée a des comités d'études
tfavaux desquels tout Comité national intéressé par le sujet traité peut participer. Les organisa
imternationales, gouvernementales et non gouvernementales, en liaison avec I'lEC, participent égalementf
tfavaux. L'IEC collabore étroitement avec I'Organisation Internationale de MNormalisation (ISO), selon
nditions fixées par accord entre les deux organisations.

es décisions ou accords officiels de I'lEC concernant les questions techniques représentent, dans la mesu

nt représentés dans chaque comité d'études.

es Publications de I'lEC se présentent sous la forme de recommandations internationales et sont agr
mme telles par les Comités nationaux de I'lEC. Tous les efforts raisonnables sont entrepris afin que
assure de I'exactitude du contenu technique de ses publications; I'lEC ne peut pas étre tenue responsab
dventuelle mauvaise utilisation ou interprétation qui en esi faite par un quelconque utilisateur final.

ans le but d'encourager l'uniformité internationale, les\Comités nationaux de I'lEC s'engagent, dans tou
esure possible, a appliquer de fagon transparente I€s-Publications de I'lEC dans leurs publications nation
t régionales. Toutes divergences entre toutes Publications de I'IEC et toutes publications nationale
regionales correspondantes doivent étre indiquées en termes clairs dans ces derniéres.

IEC elle-méme ne fournit aucune attestation de conformité. Des organismes de certification indépend
fournissent des services d'évaluation de.eonformité et, dans certains secteurs, accédent aux marque
nformité de I'lEC. L'IEC n'est responsable d'aucun des services effectués par les organismes de certific
indépendants.

ous les utilisateurs doivent s'assurer qu'ils sont en possession de la derniére édition de cette publication.

ucune responsabilité ne doitrétre imputée a I'lEC, a ses administrateurs, employés, auxiliaires ou mandatg
compris ses experts particuliers et les membres de ses comités d'études et des Comités nationaux de |
our tout préjudice causé.en cas de dommages corporels et matériels, ou de tout autre dommage de qug
ature que ce soit, directe-ou indirecte, ou pour supporter les colts (y compris les frais de justice) et les dépe
écoulant de la publication ou de I'utilisation de cette Publication de I'lEC ou de toute autre Publication de |
u au crédit qui lui'est accordé.

attention est ‘attirée sur les références normatives citées dans cette publication. L'utilisation de publica
reférencées_est-obligatoire pour une application correcte de la présente publication.

'attention.est attirée sur le fait que certains des éléments de |la présente Publication de I'lEC peuvent faire I'

revets:

bsée
t de
5 de
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des
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e du

ossible, un accord international sur les sujets étudiés, étant donné que les.Comités nationaux de I'lEC intérejssés
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'EC
e de

te la
ales
5 ou

ants
5 de
htion

ires,
IEC,
Ique
hses
IEC,

ions

bbjet

e droitshde brevet. L'IEC ne saurait étre tenue pour responsable de ne pas avoir identifié de tels droits de

L'IEC 62702-1-1 a été établie par le domaine technique 6: Média de stockage, structures des
données, équipements et systémes, du comité d'études 100 de I'lEC: Systemes et équipements
audio, vidéo et services de données. Il s'agit d'une Norme internationale.

Cette deuxiéme édition annule et remplace la premiére édition parue en 2016. Cette édition
constitue une révision technique.

Afin de refléter les mises a jour apportées a I'ISO/IEC 29121:2021, cette édition inclut les
modifications techniques majeures suivantes par rapport a I'édition précédente:

a) I'ISO/IEC 16963 a été identifiée comme méthode d'essai de référence pour I'estimation de

la durée de vie;
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b)
c)

d)

e)

des conditions ambiantes ont été ajoutées pour le mesurage de l'erreur de données
maximale;

les exigences relatives aux unités d'essai ont été modifiées en fonction des conditions
d'utilisation des utilisateurs;

les exigences relatives a la durée de vie estimée ont été définies de maniére plus précise;

les exigences relatives a I'essai périodique de performances ont été définies de maniére
plus précise.

Le texte de cette Norme internationale est issu des documents suivants:

Projet Rapport de vote
100/3670/CDV 100/3742/RVC

Le napport de vote indiqué dans le tableau ci-dessus donne toute information sunle vote ayant

abopti @ son approbation.

Lal

bngue employée pour I'élaboration de cette Norme internationale est I'anglais.

Ung liste de toutes les parties de la série IEC 62702, publiées spus le titre général Systg¢me

d'archivage audio, se trouve sur le site web de I'lEC.

Ce

Hocument a été rédigé selon les Directives ISO/IEC, Partie 2, il a été développé selon| les

Dirgctives ISO/IEC, Partie 1 et les Directives ISO/IEC, “Supplément IEC, disponibles gous

ww

I'"EC sont décrits plus en détail sous www.iec.ch/standardsdev/publications.

v.iec.ch/members_experts/refdocs. Les principaux ‘types de documents développés |par

Le gomité a décidé que le contenu de ce document ne sera pas modifié avant la date de staljilité

indi

rechherché. A cette date, le document sera

uée sur le site web de I'lEC sous webstore.iec.ch dans les données relatives au document

reconduit,
supprime,
remplacé par une éditionrevisée, ou

hmendé.

ce

puplication indique qu'elle contient des couleurs qui sont considérées comme utiles a
bonhne compréhension de son contenu. Les utilisateurs devraient, par conséquent, impri

ne

PORTANT/='Le logo "colour inside™ qui se trouve sur la page de couverture de cg:te
er

te publication en utilisant une imprimante couleur.
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INTRODUCTION

Les enregistrements sonores tels que la musique, la parole et les récits constituent un héritage
humain important qu'il convient de préserver le plus longtemps possible. Toutefois, par le passé,

les

sons ne pouvaient pas étre enregistrés a des fins de préservation. Inventé

par

Edouard-Léon Scott de Martinville en 1860, le phonautographe est le premier systéme congu
pour enregistrer les sons. Le premier systéme d'enregistrement et de lecture, le phonographe,
a été inventé en 1877 par Thomas Alva Edison.

Méme si différentes technologies ont été mventees par la suite, la plupart d'entre elles ont leurs

limif q g g

du qon se détériore lors de son transfert sur les dispositifs de stockage de nouvelle générafi
Les|progrés de la technologie d'intégration a grande échelle (LSI, Large-Scale Integrated)
reniiu possible I'enregistrement numérique du son. L'enregistrement _Aumérique
parfaitement adapté a I'archivage audio, car la migration est réalisée en copiant les donné
numeériques.

A cptte fin, il existe différents supports d'enregistrement tels quees “disques optiques,

disd
a v{

La

relatives aux archivages audio de différents types de stéckages, habituellement utilisés |

les

La s

ues magnétiques, les bandes magnétiques et la mémoire nonotatile (comme la mém
riation de phase).

brésente Norme internationale spécifie les aspects physSiques et logiques des nor

archivages audio sur le marché.

érie IEC 62702 se compose actuellement des parties suivantes:

bptiques pour les enregistrements sonores numériques. La Partie 1-1 spécifie les disq
bptiques DVD (Digital Versatile Disc), tandis que la Partie 1-2 spécifie les disq
bptiques BD (Blu-ray Disc).

NOTE Les disques optiques DVDhincluent les disques DVD-R, DVD-RW, DVD-RAM, le format +R
format +RW. Les disques optiqgues BD incluent les disques enregistrables BD et les dis
Féenregistrables BD.

| a Partie 2 spécifie les exigences minimales relatives a la numérisation du contenu
ormat du contenu«tmeérisé, aux informations du contenu et a l'inspection du support.

les
oire

mnes
our

| a Partie 1 spécifie les exigences minimales relatives aux aspects physiques des disques

ues
ues

bt le
hues

au
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Partie 1-1: Disque DVD et migration de données
pour le stockage a long terme des données audio

Domaine d'application

La g
pou
stod
de ¢
long
conj

réenregistrables comme le DVD-RW (Digital Versatile Disc-Rewritable), te format +RW g

DVI

2

Les
de

I'éd
réfé

ISO
inte
long

ISO

inte
(dis

3

Pour les besoins_du_présent document, les termes et définitions suivants s'appliquent.

L'1S
en

résente partie de I'lEC 62702 spécifie une méthode d'assurance de la qualité des donn
I les disques DVD inscriptibles (ci-aprés dénommés "disques") qui sont spécifi€s-pou

onserver les données enregistrées sur les disques de maniére a assurer laceonservatic
terme des données audio. Les disques inscriptibles incluent les disqués jenregistra
me le DVD-R (Digital Versatile Disc-Recordable), le format +R, ainsihque les disq

D-RAM (Digital Versatile Disc-Random Access Memory).

Références normatives

documents suivants sont cités dans le texte de sorte qu'ils constituent, pour tout ou p3

tion citée s'applique. Pour les références non datées, la derniére édition du documen
rence s'applique (y compris les éventuels amendements).

IEC 16963:2017, Information technology “— Digitally recorded media for informa
rchange and storage — Test method for the estimation of lifetime of optical disks
-term data storage (disponible en anglais seulement)

IEC 29121:2021, Information technology — Digitally recorded media for informa
rchange and storage — Data migration method for optical disks for long-term data stor
ponible en anglais seulement)

Termes et définitions

ormalisation, consultables aux adresses suivantes:

EC Electropedia: disponible a I'adresse http://www.electropedia.org/

ées
rle

kage a long terme des données, ainsi qu'une méthode de migration des données capable

na
bles
ues
tle

rtie

eur contenu, des exigences du présent document.Pour les références datées, se¢ule

t de

tion
for

tion
age

O et I'lEC\tiennent & jour des bases de données terminologiques destinées a étre utiligées

3.1

durée de vie B

ISO Online browsing platform: disponible a I'adresse https://www.iso.org/obp

mig

durée de vie (3.10) d'utilisation de la migration de données (3.6) identique a la durée de vie
By.000 1, qui correspond a 0,000 001 quantile de la répartition des durées de vie (soit 0,000 1 %

det

[SO

emps de défaillance) ou 99,999 9 % de temps de survie

URCE: ISO/IEC 29121:2021, 3.1]
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3.2
durée de vie By

5 centiles de la répartition des durées de vie (3.10) (soit 5 % de temps de défaillance) ou 95 %
de temps de survie

[SOURCE: ISO/IEC 16963:2017, 3.4]
3.3

(durée de vie Bg),
limite de confiance inférieure de 95 % de la durée de vie B: (3.2)

[SOURCE: ISO/IEC 16963:2017, 3.5]

3.4
durge de vie By

50 ¢entiles de la répartition des durées de vie (3.10) (soit 50 % de temps,de défaillance) ou
50 %o de temps de survie

[SOURCE: ISO/IEC 16963:2017, 3.6]

3.5
condition de stockage contrblée
conflitions de stockage bien contrélées avec une climdtisation permanente (25 °C et 50 %
d'hymidité relative) pour la durée de vie (3.10) des données stockées sur les disques optiques

[SOURCE: ISO/IEC 16963:2017, 3.7]

3.6
migration de données
pro¢essus de copie des données d'un_dispositif ou d'un support de stockage sur un autre

[SOURCE: ISO/IEC 29121:2021, 38:5]

3.7
code de correction d'erreur
EC

calqul mathématique.qui donne les octets de contrdle utilisés pour la détection et la corregtion
d'erfeurs dans les données

Note] 1 a I'article’ ™ Pour les disques DVD-R, DVD-RW, DVD-RAM, le format +R et le format +RW, le code de prpduit
de Rleed-Solomon défini dans I''SO/IEC 16448:2002 pour les systemes DVD-ROM s'applique.

Note| 24@rl’article: Le terme abrégé "ECC" est dérivé du terme anglais développé correspondant "error correftion
codd".

[SOURCE: ISO IEC 29121:2021, 3.6, modifi€ — La Note 1 a l'article a été raccourcie pour ne
s'appliquer qu'aux DVD.]

3.8

taux d'erreurs

taux d'erreurs ou nombre d'erreurs mesuré sur le signal a I'entrée du décodeur de correction
d'erreurs, qui représente le taux d'erreurs brutes des données enregistrées sur un disque

[SOURCE: ISO/IEC 29121:2021, 3.7]
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3.9
essai initial de performances
premier essai du taux d'erreurs (3.8) des données enregistrées sur un disque avant le stockage

[SOURCE: ISO/IEC 29121:2021, 3.8]

3.10
durée de vie
durée pendant laquelle les informations sont récupérables a partir d'un systeme (3.17)

[SOURCE: TSO/TEC 29121:2027, 3.9]

3.11
taux d'erreurs d'octet maximal
BER max

plug haut niveau de taux d'erreurs d'octet sur chacun des 32 blocs consécutifs du codq de
corflection d'erreur (3.7) dans l'une des zones pertinentes du disque,nmesuré au prernier
paspage du décodeur avant la correction

Note| 1 a l'article: Le BER 54 s'applique aux disques DVD-RAM.

Note| 2 a I'article: Le terme abrégé "BER" est dérivé du terme anglais déyéloppé correspondant "byte error rate".

[SOURCE: ISO/IEC 29121:2021, 3.10]

3.12
err%ur de données maximale

plug haut niveau de taux d'erreurs (3.8) a un)emplacement donné dans l'une des zdnes
perfinentes du disque

[SOURCE: ISO IEC 16963:2017, 3.13, modifié¢ — La Note 1 a I'article a été supprimée.]

3.13
somme interne de parité maximale 8
PISL m 8,max

plug haut niveau de parité~du décompte d'erreurs de code interne sur chacun des 8 bfocs
congécutifs du code de‘\correction d'erreur (3.7) dans l'une des zones pertinentes du disque,
meguré au premier passage du décodeur avant la correction

Note| 1 a l'article: _«\air I'lSO/IEC 16448, I''SO/IEC 23912, I'|SO/IEC 17341, I'lSO/IEC 17342 et I''SO/IEC 17344.

[SOURCE.ISO IEC 29121:2021, 3.13]

3.14
esshi-périodigque-deperformanees

essai périodique du taux d'erreurs (3.8) des données enregistrées sur un disque pendant le
stockage

[SOURCE: ISO/IEC 29121:2021, 3.15]
3.15
récupérabilité

aptitude a récupérer des informations physiques enregistrées

[SOURCE: ISO/IEC 16963:2017, 3.14]
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3.16
substrat
couche transparente du disque, fournie pour assurer le support mécanique de la cou

022

che

d'enregistrement ou de la couche enregistrée, a travers laquelle le faisceau optique accéde a

la couche enregistrable/enregistrée
[SOURCE: ISO/IEC 16448:2002, 4.18]

3.17

systéme

combitrat ; ;

I'enfegistrement, la récupération et la reproduction d'informations

[SOURCE: ISO/IEC 16963:2017, 3.20]

3.1
errgur non corrigeable
errdur dans les données de lecture qui ne peut pas étre corrigée par les déecodeurs de correc
d'erfeurs

[SOJURCE: ISO/IEC 29121:2021, 3.18]
3.1
intarvalle X,;q

intefvalle (année) de migration déterminé par ['utilisateur

[SOURCE: ISO IEC 29121:2021, 3.19, modifié.—La Note 1 a I'article a été supprimée.]

4 |Disque et durée de vie pour le stockage a long terme des données audio

4.1 Disque pour le stockage a long terme des données audio

Il cqnvient d'utiliser un disque d'une durée de vie spécifiée pour le stockage a long terme

pour

tion

des

donhées audio. Il convient deine pas utiliser un disque dont la durée de vie n'est pas spécifiée.

4.2 Estimation de la\durée de vie

Pour les besoins [du présent document, la durée de vie d'un disque doit étre déduite
megqurages spécifiés dans I'ISO/IEC 16963. La méthode d'Eyring est utilisée pour estimg
dur¢e de vie dans les conditions de stockage contrélées (25 °C et 50 % d'humidité relative

des
rla

).

Dans I''SQ/IEC 16963, la durée de vie estimée peut étre définie de différentes maniéres compme

la ducee-de vie By, la durée de vie Bg et la limite de confiance inférieure de 95 % de la dy

rée

de vie B; [qUT équivaut a (duree de vie Bg) [, celle-cl 65t decrite ci-dessous.
Bsg life = eXP(|nB50) = eXp(ﬂo + Prxqg + ﬂzxzo)

Bs jife = exp(lnés) = eXP(ﬁo + Prxag + Paxag —1,645')

ou

Bgg jife est la variable pour la durée de vie Bg;
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Bs jife est la variable pour la durée de vie Bg;
x40 €t xoq sont le facteur dépendant de la température et le facteur dépendant de I'humidité

relative dans les conditions de stockage contrblées (25 °C et 50 % d'humidité

relative), respectivement.

De méme, la limite de confiance inférieure de 95 % de la durée de vie By devient

B(5 jife)L = €XP [(Iné5 )J =exp [InB’S —-1,64, Ivar(ln1§5 )}

ou
B s fife)L est la variable pour (durée de vie Bg), .
By, BB, et la variance estimée des erreurs résiduelles & sont obtenus par I'analysel de
régression des données de durée de fonctionnement avant défaillance!
4.3| Durée de vie Bmig pour le stockage a long terme des données audio
La durée de vie estimée de Bg signifie que 5 % des produits«sont défaillants. Elle est largement
utilisée dans d'autres contextes. Toutefois, du point de vue de la fiabilité du stockage audfio a
long terme pour le maintien de l'intégrité des données<d'origine, il n'est pas pertinent d'utiliser
la dprée de vie By comme durée de vie estimée pourdéterminer un intervalle d'essai et prendre
uneldécision concernant la migration de données:
En ¢as de migration de données audio, il esi‘tnécessaire que la probabilité de défaillance [soit
sufflsamment faible. Le moment ot un millioniéme des produits est défaillant doit définir, dans
le grésent document, la durée de vielestimée pour déterminer les intervalles d'essafi et
I'intgrvalle de migration. La durée de vie Bjggo 1 correspond a 0,000 001 quantile d¢ la
répartition des durées de vie (s0it’0,000 1 % de temps de défaillance) et est exprimé pgr la
dur¢e de vie B4 dans le présent'document. La durée de vie B4 peut étre calculée a I'aide
de [la durée de vie Bgget de la durée de vie B; comme suit (voir également
'SQ/IEC 29121:2021, Annexe E).
N A . A InBsy —InB
BO,OOO 1\life = eXp(lnBo‘ooo»]) = exp(lnB50 — 4,750’) = eXp(lnB50 — 4,75%} =
exp(2,9|n1§5 —1,9In1§50)
ou
By ooo 11ife  ©st la variable pour la durée de vie By gog 1;
Ainsi

Bmig life X 24 x 365 = BO,OOO 1 life = €XP (2,9|né5 - 1,9'”&50)


https://iecnorm.com/api/?name=3f66c49eb7c94c10803ad6521330c02f

- 38 - IEC 62702-1-1:2022 © |EC 2022

ou

B est la variable pour la durée de vie B en années.

mig life mig>
Dans les conditions de stockage réelles, la température et I'humidité relative peuvent s'écarter
des conditions de stockage contrdlées (25 °C et 50 % d'humidité relative), ce qui modifie la
durée de vie estimée. Dans ce cas, il convient d'ajuster la durée de vie estimée en fonction de
la durée de vie estimée aux conditions de stockage réelles, comme cela est spécifié dans

I''SO/IEC 29121:2021, Annexe D.

4.4 Rang de durée de vie estimée et couleur d'affichage

4.4 Rang de durée de vie estimée et identification de la couleur d'affichage

Pour la migration de données audio, le rang de la durée de vie Bmig et sa couleuryd'affichlage
d'identification sont définis comme suit.

La qurée de de vie B, est supérieure a 30 ans, la couleur d'affichage est le.rouge.

mig

La qurée de de vie B, est supérieure a 60 ans, la couleur d'affichagerest le vert.

mig

La qurée de de vie B, est supérieure a 100 ans, la couleur d'affichage est le doré.

mig

Les|lignes directrices relatives a I'utilisation et aux couleurs d'affichage des rangs de la dyrée
de Yie Bp,q sont fournies a I'Annex A.
4.42 Durée de vie B
boitiers

mig €t indication de la couleur d'affichage sur les disques et Igs

Le nang de la durée de vie Bmig, sa couleur d'affichage et la condition de stockage contrblé¢ de

référence doivent étre indiquées sur le disquée’et I'emballage, a I'exception des disques dolible
facqg. Des exemples d'indication des rangs®et de leurs couleurs sont donnés a I'Annex A.

5 [Condition d'essai, méthodes d'essai et disques pour les données audio

5.1 Conditions ambiantes.pour le mesurage de I'erreur de données maximale

La ¢ondition ambiante est.la condition environnante dans une piéce, ou se trouve une unité
d'egsai. Les conditionstambiantes suivantes s'appliquent pour les mesurages de la Plg ., glmax

et du BER,54:

Tenppérature 15°Ca 30 °C
Humidité relative 20% a75 %

5.2 Méthodes d'essai

5.2.1 Unité d'essai de lecture

Pour les disques DVD-R, DVD-RW, le format +R et le format +RW, l'unité d'essai doit étre

capable de mesurer la Plg ., 8 max-

Pour les disques DVD-RAM, I'unité d'essai doit étre capable de mesurer le BER,,.

L'unité d'essai doit étre capable d'évaluer le niveau de taux d'erreurs spécifié lors de I'essai
initial de performances et de I'essai périodique de performances.

Il convient que l'unité d'essai ait la vitesse de lecture suivante:
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pour les disques DVD-R, DVD-RW, le format +R et le 4 x VLC (vitesse linéaire constante)
format +RW ou 6 x VLC

pour un disque DVD-RAM 2 x VAC (vitesse angulaire
constante), 3 x VAC ou 5 x VAC

5.2.2 Zone d'essai et disque échantillon

La zone d'essai est la zone enregistrée a soumettre a I'essai sur un disque.

La regi isSqu ] ami I nital de
performances.

Il cpnvient de soumettre la zone enregistrée totale de l'ensemble des disques a l'epsai
péripdique de performances. Méme si I'intégrité des données diminue, |'utilisateéur‘peut réduire
la zone d'essai et/ou le nombre de disques échantillons en appliquantune méthjode
d'éghantillonnage spécifique, en tenant compte de Ila valeur des_ .nformations (voir
'NSQ/IEC 29121:2021, Annexe G). Pour plus d'informations sur la réduction de la zone d'egsai,
se reporter a I'SO/IEC 16963:2017, 7.5. 1l convient que le nombre deisques échantillons|soit
sufffsamment élevé pour assurer I'exactitude statistique. Si les disques échantillons présentent
differents attributs (normes de disque, conditions d'enregistrement,ou conditions de stockfge,
par|exemple), il convient de les diviser en groupes de disqUes en tenant compte de l¢urs
attributs, afin de pouvoir appliquer I'échantillonnage a chaquée’ groupe en assurant I'efficgcité
statjstique.

Dans le cas d'un disque DVD-RAM, il convient de sgumettre a I'essai les données remplagées
danp la zone de gestion des défauts, et non les donfnées de défaut de la zone utilisateur.

5.23 Unité d'essai d'enregistrement

Il eXiste deux cas pour l'unité d'essai. Dans le premier cas, le disque sert a la fois d'unité d'egsai
et dlenregistreur pour I'enregistrementdes données sur le disque. Dans le second cas, l'unité
d'egsai est différente de I'enregistreur. Dans les deux cas, les données enregistrées syr le
disque par I'enregistreur doivent respecter le niveau de taux d'erreurs spécifié lors de I'essai
initial de performances et de I'essai périodique de performances.

Il cgnvient que I'unité d'essai ait la vitesse d'enregistrement suivante:

pour les disques DVD-R, DVD-RW, le format +R et le 4 x VLC ou 6 x VLC
format +RW

pour un disque)DVD-RAM 2 x VAC, 3 x VAC ou 5 x VAC

Il cqnyient que I'unité d'essai mette en ceuvre la méthode multisession et multibordure pour les
disques” enregistrables DVD-R et le format +R, et les disques réenregistrables DVD-RW. [Les
données d'archive doivent étre enregistrées dans la premiére session ou bordure. Les
informations d'historique peuvent étre enregistrées dans la deuxiéme session ou bordure, ou
les suivantes.

Il convient que l'unité d'essai mette en ceuvre la méthode d'écriture incrémentale pour les
disques réenregistrables DVD-RAM et le format +RW. Les données peuvent étre écrites sur le
disque formaté par simple enregistrement des fichiers. Les informations d'historique peuvent
étre enregistrées sur le disque comme un enregistrement de fichier supplémentaire.

5.2.4 Contréole de I'unité d'essai

L'unité d'essai doit étre contrbélée a l'aide d'un disque de référence préparé par le fabricant de
l'unité d'essai ou d'un disque préparé par l'utilisateur, de maniére qu'il respecte les exigences
des 5.2.1,5.2.2 et 5.2.3. Dans le cas d'un disque de référence préparé par le fabricant de I'unité
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d'essai, l'unité d'essai doit étre contrdlée selon les intervalles recommandés par le fabricant.
Dans le cas d'un disque préparé par l'utilisateur, il est recommandé que I'utilisateur définisse
un intervalle adéquat et que l'unité d'essai soit contrélée selon cet intervalle.

6 Evaluation des résultats d'essai

6.1 Evaluation des résultats de I'essai initial de performances

Les performances d'enregistrement initiales doivent étre classées par Niveau 1, Niveau 2 et
Niveau 3 en fonction de la Pl_,,., s max POUr les disques DVD-R, DVD-RW, le format +R et le

fornpat +RW, ou en fonction du BER pour les disques DVD-RAM, comme cela est indiqué
dang le Tableau 1.

max

Les| performances d'enregistrement initiales doivent étre dans les limites du. Niveau 1| au
minimum. Il convient de ne pas utiliser les disques dont les performances d/enregistrenpent
initiples sont de Niveau 2 pour le stockage a long terme des données audio;.les disques:{ont
les performances d'enregistrement initiales sont de Niveau 3 ne relévent pas de la spécification
et ne doivent pas étre utilisés.

Si les performances d'enregistrement initiales sont plus défavorables que le Niveau 1, |l
conyient de vérifier les performances de I'unité utilisée pour I'enregistrement des données,|car
la Plsum 8.max €t |€ BER o« dépendent des performances d€s disques et des unités. Silles
performances de I'unité ne sont pas correctes, il convient. de la remplacer. Si les performar|ces
du disque ne sont pas correctes, il convient d'utiliser ufyautre lot de disques.

Tableau 1 — Catégorie de performances d'enregistrement initiales

N{veau Statut DVD-R, DVD-RW, DVD-RAM
format +R, format +RW
1 Utilisation recommandée <140 <5,0x 1074
2 Utilisation non recommandée 140 a 280 50x10™%a1,0x 1073
3 Ne doit pas étre utilisé > 280 >1,0x 1073
Erreur de données maximale Plsum 8.max BER, .«

6.2| Evaluation de€s)résultats de I'essai périodique de performances

Il cqnvient de controler régulierement les disques utilisés pour le stockage des données s¢lon
l'intervalle d'essai décrit en 6.5. Les performances d'enregistrement lors de I'essai périodique
de gerformances sont classées par Niveau 4, Niveau 5 et Niveau 6 en fonction de la Plg ., glmax

pouf les~disques DVD-R, DVD-RW, le format +R et le format +RW, et en fonction du BER
poufles-disques DVD-RAM, comme cela est indiqué dans le Tableau 2.

max

Si les performances d'enregistrement sont au Niveau 4, le disque est suffisamment performant
pour poursuivre le stockage.

Si les performances d'enregistrement sont au Niveau 5, les données stockées sur le disque
doivent étre migrées vers un autre disque dés que possible.

Si les performances d'enregistrement sont au Niveau 6, les données stockées sur le disque
doivent étre copiées sur un autre disque immédiatement, sous réserve que les données
puissent étre récupérées. Au Niveau 6, la Plg , g max €t l6 BER, 5, sont suffisamment élevés

pour que les données récupérées puissent contenir des erreurs non corrigeables.
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