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INTERNATIONAL ELECTROTECHNICAL COMMISSION

AUDIO ARCHIVE SYSTEM -
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Part 1-2: BD disk and data migration for long-term audio data storage

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 promote 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, Teghnical 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 thessubject dealt
ay participate in this preparatory work. International, governmental and non-governmental ofrganizations 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 betweeh the two organizatio

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

IEC Publications have the form of recommendations for international’use’ and are accepted by IEC Nat|
Gommittees in that sense. While all reasonable efforts are made ton&psure that the technical content of
Hublications is accurate, IEC cannot be held responsible for thé way in which they are used or for
misinterpretation by any end user.

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

IEC itself does not provide any attestation of conforfjity. Independent certification bodies provide confo
jzsessment services and, in some areas, access (o |[EC marks of conformity. IEC is not responsible foi
rvices carried out by independent certificatiombodies.

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

embers of its technical committees and [EC 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 the publication, 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 correctapplication of this publication.

= 0 0 35 Z T

ttention is drawn to the,possibility that some of the elements of this IEC Publication may be the subject of p
ghts. IEC shall not'be-held responsible for identifying any or all such patent rights.

b i Y

Thig redline vérsion of the official IEC Standard allows the user to identify the changes ma
the previous-edition IEC 62702-1-2:2017. A vertical bar appears in the margin wherever a ch
has|been made. Additions are in green text, deletions are in strikethrough red text.
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IEC 62702-1-2 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 2017. 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 mere'cClearly.

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

Full
the

The

A lis
can

Draft Report on voting

100/3671/CDV 100/3743/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 1o 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, DVI@;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 1-2: BD disk and data migration for long-term audio data storage

This © 62F02—specifies—a—methoc ofdata-aqurat SS ree—fe disks
(heneafter referred to as "disks") which are specified for long-term data storage, and-a\data
migfation method which can sustain the recorded data on disks for long-term audio data
pregervation. The writable disks include BD recordable disk and BD rewritable disk:

2 |Normative references

The|following documents are referred to in the text in such a way that someé or all of their content
congtitutes requirements of this document. For dated references, only the edition cited applies.
For| undated references, the latest edition of the referenced |[document (including jany
amegndments) applies.

ISOJIEC 16963:2017, Information technology — Digitally. recorded media for information
intefchange and storage — Test method for the estimation’of lifetime of optical disks for lang-
term data storage

ISOYIEC 29121:204#2021, Information technology — Digitally recorded media for information
intefchange and storage — Data migration method for optical disks for long-term data storage

tion

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

ISO and IEC maintain terminological databases for use in standardization at the following
addresses:

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

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

3.1

Bpig life

lifetime (3.10) for use of data migration (3.6) and identical to By oo 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
i i i e o, I e-time ifetin

09 099 Q 9 i

[SOURCE: ISO/IEC 29121:20472021, 3.1,modified—Notet-to-entry-deleted.]

3.2
B; ljfe

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

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

3.3
(Bs life),
95 %o lower confidence bound of Bg life (3.2)

[SOUECE: 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 lifetile

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

3.5
controlled storage condition
well-controlled storage conditions- with full-time air conditioning (25 °C and 50 % relgtive
humidity) in which-can-extend the'lifetime (3.10) of data stored on optical disks

[SOURCE: ISO/IEC 1696312017, 3.7]

3.6
data migration
prog¢ess to copy data from one storage device or medium to another

[SOURCE=ISO/IEC 29121:20472021, 3.5]

3.7
error-correction—code
ECC

mathematical computation yielding check bytes used for the detection and correction of errors
in data

Note 1 to entry: For BD recordable disk and BD rewritable disks, the long-distance code (LDC) + burst-indicating
subcode (BIS) defined in ISO/IEC 30190, ISO/IEC 30191, ISO/IEC 30192, and ISO/IEC 30193 is applied.

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

[SOURCE: ISO/IEC 29121:2021, 3.6 modified— Note 1 to entry has been shortened to apply
only to BD disks.]
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r 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

[SOURCE: ISO/IEC 29121:2864#2021, 3.7]

3.9

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

[SOURCE: ISO/IEC 29121:264#2021, 3.8]

3.10

lifefime

timg

that information is retrievable in a system (3.16)

[SOURCE: ISO/IEC 29121: 20472021, 3.9]

3.11
max
gred

imum data error
test level of error rate (3.8) anywhere in one of the releyant’areas on the disk

[SOJURCE: ISO/IEC 16963:2017, 3.13, modified — Notg& 1-to entry has been deleted.]

3.117
RSi
gre

on &
thar

Note

Note

3.13

Rmax

test level of random symbol error rate measured on the signal in one of the relevant aj
disk at the input of error-correction decoder, which excludes burst errors of length gre
or equal to 40 bytes

1to entry: See ISO/IEC 30190, ISOAEC 30191, ISO/IEC 30192, ISO/IEC 30193 and ISO/IEC 16963.

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

perjodic performance test
peripdic test of the-ree¢tding-performance error rate (3.8) of data recorded on a disk during
storpge

[SOURCE: ISQHEC 29121:20472021, 3.15]

3.14
retrj

evability

eas
ater

the

abilltytorecoverphysicatimformatiomas recorded

[SOURCE:4SOHEC291424:2047,3-46 ISO/IEC 16963:2017, 3.14]

3.15

substrate
layer, which can be transparent or not, provided for the mechanical support of a recording layer

[SOURCE:ISO/IEC ISO/IEC 30193:2021, 3.43]
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3.16

system

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

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

3.17
uncorrectable error
error in the-playback read-out data that-ceuld-ret cannot be corrected by the error-coerrecting

i pu | pu |
cormectomaecoters

[SOURCE: ISO/IEC 29121:264#2021, 3.18]

3.18
Xmiy Life interval
migfation interval (year) which is determined by user

[SOURCE: ISO/IEC 29121:20472021, 3.19, modified — Note 1 to entry’has been deleted.]

3.2 Abbreviated terms
MayRSER—— ——— Max Random - Symbol Error Rate

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

Forfthe purposes of this docutent, the lifetime of a disk shall be derived from the measuremegnts
spegified in ISO/IEC 16963._The Eyring method is used for lifetime estimation under contrqglled
storpge conditions (25 °C and 50 % relative humidity).

In I$O/IEC 16963:2017, the estimated lifetime can be defined variously as Bg life, Bg life jand
the 95 % lower«anfidence bound of Bg life [equals (B; life) ] and is described as follows.

Bsoiite = exp(InBsg ) = exp(Bo + Brxro + Baxao )

Bsife = eXp('”és) = eXP(ﬁAo + Brxsg + Paxag —1,64&)

where
Bsg jife is the variable for By life;
Bs jife is the variable for Bg life;

x10 @nd x,q  are the temperature-dependent factor and the relative-humidity—dependent factor
at the controlled storage conditions (25 °C/50 % relative humidity) respectively.

Also, the 95 % lower confidence bound of Bg life becomes


https://iecnorm.com/api/?name=1788621d3a6e7aa5afc3163ffe724497
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B life)L. = exp[(ln1§5 )LJ = exp[lné\g ~1,64, [var(ln1§5)}

where

Bs |

ife)L is the variable for (Bg life);

BO,B1,B2 and estimated variance of residual errors & are obtained using regression analysis of

time

4.3

The

-to-tallure data.

Bpig life for long-term audio data storage

estimated lifetime of By life means 5 % of the products reach failure. It is‘\widely use

d in

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

the
whe

n 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

The
the

estimated lifetime to determine test intervals and migratioR(interval. By gqq 1 life is 0,000

quantile of the lifetime distribution (i.e. 0,000 1% failure time) and expressed as B4 life in

doc
ISO

iment. B,y life can be calculated using Bsgy dife and By life as follows (see
IEC 29121:20472021, Annex E).

In é50 —1In és

InBsq —InBs ] 3

BO,OOO 1 life = eXp(lnéO,ooo»]) = exp(lnl;’50 - 4,756’) = exp[lnl%o -4,75 164

exp(2,9InBs —1,9InBsg |

integrity of the original data, it is not appropriate to use Bg life as the” estimated lifefime

lity.

time at which one millionth of the products reach the failuné shall define, in this documgnt,

001
this
hlso

whdre
By oo ligd is the variable for By 000 1 life
Thus
Bmig life X 24 x 365 = BO,OOO 1 life = €XP (2,9|né5 —1,9'”&50)
where
B is the variable for B, life.

mig life

mig
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In actual storage conditions, the temperature and relative humidity can deviate from the
controlled storage condition of 25 °C and 50 % relative humidity, which changes the estimated
lifetime. In this case, the estimated lifetime should be adjusted according to the estimated
lifetime at the actual storage conditions, as specified in ISO/IEC 29121:20472021, Annex D.

4.4

4.4.

Estimated-lifetime rank and display colour

1 Estimated-lifetime rank and display colour identification

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

Bmi
mi
mi

Gui

4.4,

The)

indi
for

life is over 30 years, the display colour is red.
life is over 60 years, the display colour is green.

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

Helines for use of the ranks of B_ ., life and their display colours are shown-in Annex A.

mig

2 B life and display colour indication on disks and packages

mig

rank of B4 life, its display colour and the reference-controlled’storage condition shal

cated on both the disk and the packaging, excluding a two:sided disk. Indication exam
anks and their colours are shown in Annex A.

Test condition, test methods and disks for audio data-migration

Ambient conditions-for-testing of maximum data error measurement

| be
Dles

Thelambient condition is thg surrounding condition in a room where a test drive is located. [The
ambient conditions for the RSER,, ,, measurements are as follows:
Tenl;perature: 15 °C to 30 °C
Relative humiditys 20 % to 75 %
5.2| Testmethods
Lo feneral
o HY £ _olaot H i H I L P Llo H H'H L £ 4 4 aldlo. H AII‘
he—mésessity—oidata—rrigration—is—checkedinthe—initiaperformance—testand—the—periodic
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5.2.1 Playback test drive

For BD recordable disks and BD rewritable disks, the test drive shall have capability to measure
RSERax

The test drive shall have the capability to evaluate the error rate level specified in the initial
performance test and the periodic performance test.

NOTE The measuring circuit for random symbol error rate (RSER) described in ISO/IEC 30191 and ISO/IEC 30193
is different from that described in ISO/IEC 30190 and ISO/IEC 30192, especially for the HF signal pre-processing
circuit. See ISO/IEC 30190:20462021, Annex H, and ISO/IEC 30191:2021, Annex H, for additional information.

5.2 Test area-of recorded and sample disk

The|test area is the recorded area to be tested in a disk.
Thelwhole recorded-data area of all disks shall be tested for the initial performance test.

The] whole recorded area of all disks should be tested for the periodic performance fest.
Although the integrity of the data becomes lower, the user may redugehe test area and/or|the
nunber of sample disks based on a certain sampling method)) considering the valug of
information (see ISO/IEC 29121:2021, Annex G). For the. reduction of test area, [see
ISOJIEC 16963:2017, 7.5 for additional information. The numbeér of sample disks should be
enolgh to guarantee statistical effectiveness. If the sample disks have different attributes guch
as qisk standards, recording conditions or storage conditions, the disks should be divided |into
grolips of disks considering the attributes so that the §ampling can be applied on each gnoup
witH statistical effectiveness.

5.2 Recording test drive

Thefe are two cases for the test drive. Thedfirst that the drive serves both as a test drive and a
recgrder that records the data on the diskaThe second is that the test drive is different from|the
recgrder. For both cases, the data recorded on the disk by the recorder shall fulfil the error fate
levgl specified in the initial performantce test and the periodic performance test.

5.2.4 Test drive-calibratiefycheck

Thel| test drive“shall be checked by using a reference disk prepared by the test drive
marnufacturemor the disk prepared by the user, so that it fulfils the requirements in 5.2.1, 5[2.2
and|5.2.3-When using a reference disk prepared by the test drive manufacturer, the check of
the ftest\drive shall be done at the intervals recommended by the manufacturer. When using a
disK prepared by the user, it is recommended for the user to set an appropriate interval and to
cheCK the test drive at the mterval.

6 Test result evaluation

6.1 Initial performance test result evaluation

ad The initial recording
performance4s shaII be categorlzed as Levels 1, Za\nd or 343%M%RSER using RSER for

BD recordable disk and BD rewritable disk as shown Table 1.

max

As a minimum, the initial recording performance-should shall be within the limits of Level 1.
Disks showing the initial recording performance of Level 2 should not be used for long-term
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audio data storage,—Disks-showing-the-initial-recording-performance and those of Level 3 are

out

of the specification and shall not be used.

If the initial recording performance is worse than Level 1, the performance of the-disk-and drive
used for recording the data should be verified because-Max-RSER RSER,,, depends on the
performance of both disks and drives. If-the-drive-does-not-have the performance-required of
the drive is not good, the drive should be replaced. If-the-disk-does—not-have the performance
regquired of the disk is not good, anotherHet batch of disks should be used.

Table 1 — Category of initial recording performance

Level Status MaxRSER
BD recordable

BD rewritable

1 Recommended <5,0x 10

2 Should not be used 5,0 x 10 to 1,0 xM 03

3 Shall not be used > 1,0 x 108
Maximum data error RSERmax

Periodic performance test result evaluation

Disks used for storing data should be periodically checked with the test interval describe

6.5.

or g using RSER

The recording performance at the periodic performance test is categorized in Levels

max Tor BD recordable gisks and BD rewritable disks, as shown in Table 2

If the recording performance is within Level 4, the disk is good enough to continue to be-ysed
stored.

If the recording performance is within Level 5, the data stored on the disk shall be migrate

ano

If th

ther disk as soon as\possible.

e recording performance is in Level 6, the data stored on the disk shall be copied to ano

dis immediately;*as far as the data can be retrieved. Please note that-MaxRSER in Level

RSER

unc

brrectable errors.

Level Status MaxRSER
BD recordable

BD rewritable

4 Use as is <7,1x10*
5 Migrate data as soon as possible 7,1 x10%to 1,0 x 1073
6 Migrate data immediately >1,0 x 1073

Maximum data error RSERmax

Table 2 — Category of recording performance at periodic performance test |

d to

ther
b-is,

max areyhigh enough-te—disable—retrievalof that the retrieved data-witheut can conftain
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Data migration flow for the initial performance test and periodic performance test is shown in
Figure 1.

Disk @
Level 3: Shall not use
E Level 2: Should not use
Test drive
Level 1: Recommend to use
Initial
0 Data are recorded and
Disk @
Level 6: Migrate data immediately

El Level 5: Migrate data as soon as péssijble

Test drive
Periodic Level 4: Use as it is.
IEC
Disk @
» Level 3: Shall not use.
— Maximum Level 2: Should not use.
data errot
Test drive
Level 1: Recommend to use.
Initial

performance test

Disk with data will be kept in certain environment.

» Level 6: Migrate data

- immediately.
\\/

J 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 the initial and the periodic performance tests
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6.3 Reporting 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 tesi, 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 reporting items

Reporting items shall be reported to the host computer.
Reporting items should be recorded on the disk.

6.5| Test and migration intervals

In this document, the test interval between periodic performance tests is set at a half of B4

life.| Therefore, the test interval for each rank of disk with displayed colours red, green and gold
will pe 15 years, 30 years and 50 years respectively)

Haidi

If Blig 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 afrisk
is uhacceptable, the test interval of.fhtee years or less is strongly recommended.

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

— ['he estimated lifetime daja is provided but lacks statistical accuracy.
Gerlerational changes«efithe system, including reading devices, file structures and applicatipns,
whi¢h 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 shqrter
intefvals for testing and migration.

In cpnsideration of these factors, the migration interval is defined as Xmig—(-yea#s—) 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 intervals and data migration using B4 jife{herein-after8,,,.) and X, are as follows.

ig
a) If Xpig — Bmig iire/2 i1s larger than 0, then the test interval of the first periodic performance

test is By,jq ife/2 years, and the storage is continued.-See-AnnexFirtSOHEC 204242047

b) If Xnig = Bmig Iife/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

time

s 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 ordelr to

enspre the integrity of the disks during their use, storage, handling, or transportationwhiehi
indipated-in-AnnexB. Causes of deterioration and their effects are indicated in Aanex C.
-term audio storage, the recommendations in Annex B should be implemented,

lond

Lare
For
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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
storage.

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 B,,,;, life is over 60 years)

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

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

mig
A disk of this rank may be used for especially important audio information or historig
valuable 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

2 Indication example

re A.1 shows typical indication examples together with B
dition for reference.

mig life, display colour and stor

Biyig life: over 100 years
Storage condition
25°C /50 %
relative humidity
IEC IEC

Figure A.1 —Lifetimerank Indication example

idio

ally

WO-

d disks should display the specified lifetime*rank and display colour on the packaging ¢nly

age
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Annex B
(informative)

Recommendations on handling, storage and
cleaning conditions for BD writable disks

Handling

Disks intended for long-term audio storage should not be left in readers, or remain expose

d to

ligh
The)
edg
DisH
DisH
rew

recg
con

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

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

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

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
Rellative humidity 15 % to 80 %
Abgolute humidity 1 g/m3 to 24 g/m3
Atnmpospheric pressure 75 kPa to 106 kPa
Temperature gradient 10 °C per hour maximum
Rellative humidity ‘gradient 10 % per hour maximum
For| long-term storage, conditions should be more tightly controlled, and the storage

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, BD
writable 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

Prior to performing cleaning operations of disks containing useful data, tests should be carried
out jon disks of the same type and from the same supplier that do not contain any useful\data,
in ofder to ensure that no adverse reaction will occur.

Looge contaminants-may can be removed by short, one-second bursts of clean, dry)aif, avoiding
expllsion of cold propellants. If the manufacturer has not supplied any cleaning informafion,
organic polymer substrate disks can be cleaned using a lint-free cloth of aynon-woven fabric
and| either clean or soapy water. It is recommended not use detergentsrof “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\t0 use abrasives. |t is
recgmmended not to use acrylic liquids, waxes, or other coatings_on either surface.
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Annex C
(informative)

Causes of deterioration for BD disks for long-term data storage

C.1 Deterioration

BD disks for long-term data storage are composed of recording layers and reflective layers.
Deterioration of the recording and reflective layers can occur in the following environments:

— ptorage at high temperature and/or high humidity;

— storage under sunlight or UV light;

— storage in a high density of corrosive gases (hydrogen sulphide, etc.);

— ptorage in fluctuating environments (temperature change, humidity change,'étc.).

In addition, the laser incident surface can be damaged or contaminated.during use.

Thig deterioration will increase the error rate of disks.

C.2] Disk structure

BD recordable and BD rewritable disks comprise a recérding substrate covered with recording,
refl¢ctive and over-coating resin layers.

BD fecordable and BD rewritable disks adopt an/inorganic phase-change recording layer.|For
sonfe types of BD recordable disks, an organic dye recording layer is also used instead of an
inorganic phase-change recording layer.

C.3] Causes of deterioration

Regording and reflective layers can deteriorate during long-term storage in an extr¢me
env|ronment, as indicated in Clause C.1.

Regording layers canm\be degraded by corrosion, cracking, decomposition, etc. As a result,
reflgctivity and quality-of recording signals are degraded. Recorded marks can also be deformed
during long-termtstorage in such an extreme environment. In the case of phase-change disks,
amqgrphous recorded marks can be partially crystallized at random, and then fluctuations of{the
rim [and change of the reflectivity of each mark can occur. Those phenomena result in a
redﬂmtion of the signal modulation or an increase in the jitter noise. In the case of dye-{ype

disKs, a\recorded mark is formed with a change in the refractive index of the dye materigl or
with ‘physical deformation of the substrate material. Upon receiving environmental stress,
discolouring of the dye material or a relaxation of the physical deformation can occur. Those
phenomena also result in the reduction of signal modulation or an increase in jitter noise.
Reflective layers can be degraded by corrosion, cracking, decomposition, etc. As a result,
reflectivity and the quality of recording signals are degraded.

As with all optical disks, small defects are allowed at the time of manufacture. Over a long
period of time, under extreme environmental exposure, these defects can grow. The growth of
defects as well as the deterioration of recording and reflective layers as mentioned above can
be shown to follow Arrhenius's law, and this method can be used to confirm the predicted
lifetime of optical disks for long-term data storage.

Storage in fluctuating environments can also degrade mechanical property, such as tilt, and
axial or radial runout.
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Damage or contamination on the laser-incident surface can obscure the recording layer and
create dropouts in the data. Additionally, particulate damage or contamination can cause
transients in the servo signals used by the drive to maintain focus and tracking to the required
accuracy. One of the most frequent causes of uncontrolled contamination is casual cleaning of
disks using unapproved materials and procedures. Cleaning of disks should only be carried out

ina

ccordance with the procedures contained in Annex B.

C.4 Nature of deterioration

The operating environment will determine the nature of the deterioration. In the case of d
d in a library, this environment is well controlled; however, operation of disks in stand-alone

use
driv

s will potentially subject the disks to a wider range of contamination and environme

sks

ntal

extremes. In particular, disks left in uncontrolled storage can be subject to physicalabusg or

con

C.5| Effects of deterioration

The| combination of beam obscuration and possible disturbance ,0f\the servo signals
genfrate a dropout in the data reaching the decoder. While the ECC)(error correction code)

ayv
exc

C.6| Unexpected deterioration

For
bac

of the data.

amination in contravention of the manufacturers’ recommendations.

ry high burst correction capability, a large dust particle can)Cause this capability tg
beded.

protection from unexpected serious deterioration of the disks, it is recommended to ha
Kup system for the long-term data storage according to the characteristics and importq

will
has
be

ea
nce
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INTERNATIONAL ELECTROTECHNICAL COMMISSION

AUDIO ARCHIVE SYSTEM -

022

Part 1-2: BD disk and data migration for long-term audio data storage

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 promote 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, Teghnical 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 thessubject dealt
ay participate in this preparatory work. International, governmental and non-governmental ofrganizations 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 betweeh the two organizatio

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

IEC Publications have the form of recommendations for international’use’ and are accepted by IEC Nat
Gommittees in that sense. While all reasonable efforts are made ton&psure that the technical content of
Hublications is accurate, IEC cannot be held responsible for theé, way in which they are used or for
misinterpretation by any end user.

Ih order to promote international uniformity, IEC National{Cemmittees undertake to apply IEC Publica
transparently to the maximum extent possible in their natiodal and regional publications. Any divergence bet
gny IEC Publication and the corresponding national or regional publication shall be clearly indicated in the |4

IEC itself does not provide any attestation of conforfity. Independent certification bodies provide confo
jzsessment services and, in some areas, access (o IEC marks of conformity. IEC is not responsible foi
rvices carried out by independent certificatiombodies.

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

embers of its technical committees and [EC National Committees for any personal injury, property dama
ther damage of any nature whatsoeyer, whether direct or indirect, or for costs (including legal fees)
xpenses arising out of the publication, 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 correctapplication of this publication.

= 0o 0 35 Z T

ttention is drawn to the,possibility that some of the elements of this IEC Publication may be the subject of p
ghts. IEC shall not'be~held responsible for identifying any or all such patent rights.
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IEC|62702-1-2yhas been prepared by technical area 6: Storage media, storage data structures,

storpge systems and equipment, of IEC technical committee 100: Audio, video and multimg
sysiems and equipment. It is an International Standard.

bdia

Thig second edition cancels and replaces the first edition published in 2017. 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)
c)
d)
e)

ISO/IEC 16963 has been identified as the referee test method for the estimation of lifeti
the ambient conditions for the measurement of maximum data error have been added;
the requirements for test drives have been changed considering the use condition of us
the requirements for the estimated lifetime have been defined more clearly;

the requirements for the periodic performance test have been defined more clearly.

me;

ers;
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text of this International Standard is based on the following documents:

Draft Report on voting

100/3671/CDV 100/3743/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 developed by IEC |are
destribed in greater detail at www.iec.ch/standardsdev/publications.
Thel committee has decided that the contents of this document will.remain unchanged until the
stahility date indicated on the IEC website under webstore.iec.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 BAmended.
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 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 1-2: BD disk and data migration for long-term audio data storage

1 Scope

Thl.‘_ o O O 0 SPEeC eS—a—metm O ata=C & y—aSStutratiCe W &
(heneafter referred to as "disks") which are specified for long-term data storage, and-a\d
migfation method which can sustain the recorded data on disks for long-term audio d

preservation. The writable disks include BD recordable disk and BD rewritable disk:

2

Normative references

ata
ata

The|following documents are referred to in the text in such a way that someé or all of their content

con
For

stitutes requirements of this document. For dated references, only the edition cited applies.
undated references, the latest edition of the referenced |[document (including [any
amegndments) applies.

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

intefchange and storage — Test method for the estimation’of lifetime of optical disks for Id
term data storage

ng-

ISOJIEC 29121:2021, Information technology..=> Digitally recorded media for information
intefchange and storage — Data migration method for optical disks for long-term data storapge

For

Terms and definitions

the purposes of this document;-the following terms and definitions apply.

ISOland IEC maintain terminological databases for use in standardization at the following

addfesses:

3.1
B

mi

EC Electropedia_available at https://www.electropedia.org/

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

y life

lifetfime, (3.10) for use of data migration (3.6) and identical to By oo ¢ life which is 0,000 (001

qua

0, o,

[SOURCE: ISO/IEC 29121:2021, 3.1]

3.2

B; 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

(Bg life),
95 % lower confidence bound of B life (3.2)
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[SOURCE: ISO/IEC 16963:2017, 3.5]

3.4
Bsg

life

022

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

wel

humidity) in which the lifetime (3.10) of data stored on optical disks

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

3.6

data migration

pro

[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 er

ind

Notel 1 to entry: For BD recordable disk and BD rewrijtable disks, the long-distance code (LDC) + burst-indic
subdode (BIS) defined in ISO/IEC 30190, ISO/IEC 30491, ISO/IEC 30192, and ISO/IEC 30193 is applied.

Note| 2 to entry: This note applies to the Frenchlanguage only.

[SOURCE: ISO/IEC 29121:2021, 3:6 modified— Note 1 to entry has been shortened to a
only to BD disks.]

3.8

errgr rate
rateg of errors or error.count measured on the signal at the input of error-correction deco

whi

[SOURCE: ISOUAEC 29121:2021, 3.7]

3.9
init
first

-controlled storage conditions with full-time air conditioning (25 °C and 50 % relg

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

hta

th represents raw-error rate of data recorded on a disk

alkperformance test

tive

fors

hting

bply

der,

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

3.10
lifetime
time that information is retrievable in a system (3.16)

[SOURCE: ISO/IEC 29121:2021, 3.9]

3.1
maximum data error
greatest level of error rate (3.8) anywhere in one of the relevant areas on the disk
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[SOURCE: ISO/IEC 16963:2017, 3.13, modified — Note 1 to entry has been deleted.]

3.12
RSER,, .y

greatest level of random symbol error rate measured on the signal in one of the relevant areas
on a disk at the input of error-correction decoder, which excludes burst errors of length greater
than or equal to 40 bytes

Note 1 to entry: See ISO/IEC 30190, ISO/IEC 30191, ISO/IEC 30192, ISO/IEC 30193 and ISO/IEC 16963.

Note2-ta nnfry- This note alnlnline tothe French Ianguagn nnly

3.1
perjodic performance test
peripdic test of the error rate (3.8) of data recorded on a disk during the storage

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

3.1
retrievability
abillty to recover physical information as recorded

[SOURCE: ISO/IEC 16963:2017, 3.14]

31
subistrate
laydr, which can be transparent or not, provided faor the mechanical support of a recording layer

[SOURCE:ISO/IEC ISO/IEC 30193:2021, 3.43]

3.16
sysfem
conlbination of hardware, software;storage medium and documentation used to record, retrieve
and|reproduce information

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

31
unclorrectable error
errgr in the read-out data that cannot be corrected by the error correction decoders

[SOURCEMSO/IEC 29121:2021, 3.18]

3.1
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.
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4.2 Lifetime estimation

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

In ISO/IEC 16963, the estimated lifetime can be defined variously as By life, By life and the
95 % lower confidence bound of Bg life [equals (Bg life) ] and is described as follows.

-~ (A 2 Py \
B50life — ©XP(MD50 | = €XP(P0 T PIX10 T P2X20

Bsjire = xp(InBs ) = exp(fo + Brxrg + pxpo —1645)

whegre
Bsiife is the variable for Bgy life;
Bs ke is the variable for B life;

x10 ANd x5q  are the temperature-dependent factor and thefelative-humidity—dependent factor
at the controlled storage conditions (25 °C/50. % relative humidity) respectivgly.

Alsg, the 95 % lower confidence bound of Bg life becOmes
Bi5 iife)L = exp[(lnég, )LJ ¢ exp[ln/§5 -1,64, lvar(lnés)}

whdre

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

By, B, B, and estimated variance of residual errors & are obtained using regression analysis of
timg-to-failure data.

43| B life_for-long-term audio data storage

mig
The| estimated lifetime of B 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 tor
the |integrity of the original data, it is not appropriate to use Bg life as the estimated life{ime
whe TTTi i oy i i

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 the failure shall define, in this document,
the estimated lifetime to determine test intervals and migration interval. By ¢ 1 life is 0,000 001

quantile of the lifetime distribution (i.e. 0,000 1% failure time) and expressed as Bmig life in this
document. B, life can be calculated using Bgy life and By life as follows (see also
ISO/IEC 29121:2021, Annex E).
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InBsy —InBs j ~

BO,OOO 1 life = eXp(lnéopoo»]) = eXp(lnéso - 4,756’) = exp(lnéf,o = 4,75 164

exp(2,9InB5 —1,9InBy )

where
By doo 11ife IS the variable for By g 1 life
Thus

Bmig life X 24 x 365 = BO,OOO 1life = exp (2,9“‘]&5 —1,9|né50)
where
Bnid life is the variable for B, life
In gctual storage conditions, the temperature and relative humidity can deviate from
confrolled storage condition of 25 °C and 50 % relative’humidity, which changes the estim
lifetime. In this case, the estimated lifetime should{be adjusted according to the estim
lifetime at the actual storage conditions, as specified in ISO/IEC 29121:2021, Annex D.
4.4| Estimated-lifetime rank and display colour
4.4.1 Estimated-lifetime rank and display colour identification

For

mi
mi
mi

Gui

4.4.

The

audio data migration, rank of B.: <life and its identifying display colour are defined as foll

mig
life is over 30 years, the display colour is red.
life is over 60 years, theydisplay colour is green.

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

felines for use'of the ranks of B4 life and their display colours are shown in Annex A.

2 B life and display colour indication on disks and packages

mig

rank-of Bmig life, its display colour and the reference-controlled storage condition shal

indi

the
ted
ted

DWS.

| be

cated on both the disk and the Innr‘knging m(r‘lnding a twao-sided disk Indication exam

Dles

for ranks and their colours are shown in Annex A.

5

5.1

Test condition, test methods and disks for audio data

Ambient conditions 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 RSER,,;x measurements are as follows:

Temperature: 15 °Cto 30 °C
Relative humidity: 20 % to 75 %
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5.2 Test methods
5.2.1 Playback test drive

For BD recordable disks and BD rewritable disks, the test drive shall have capability to measure
RSERax

The test drive shall have the capability to evaluate the error rate level specified in the initial
performance test and the periodic performance test.

NOT, The-meastt Ag circuit-forrandom Sy mbol-errorrate {DQI:D\ describedinltSOUEC 30191+ anrdlSOULAEC 30193

is different from that descrlbed in ISO/IEC 30190 and ISO/IEC 30192 especially for the HF signal pre-procegsing
circuit. See ISO/IEC 30190:2021, Annex H, and ISO/IEC 30191:2021, Annex H, for additional information:

5.2 Test area and sample disk

The|test area is the recorded area to be tested in a disk.
Thelwhole recorded area of all disks shall be tested for the initial performance test.

The| whole recorded area of all disks should be tested for thecperiodic performance fest.
Although the integrity of the data becomes lower, the user may reduce the test area and/or|the
number of sample disks based on a certain sampling methéd, considering the valug of
information (see ISO/IEC 29121:2021, Annex G). For ‘the reduction of test area, [see
ISOJIEC 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
grolips of disks considering the attributes so that the sampling can be applied on each gnoup
with statistical effectiveness.

5.2 Recording test drive

Thefe are two cases for the test drive.@he first that the drive serves both as a test drive afd a
recgrder that records the data on the“disk. The second is that the test drive is different from|the
recqrder. For both cases, the data.recorded on the disk by the recorder shall fulfil the error fate
levgl specified in the initial performance test and the periodic performance test.

5.24 Test drive check

The| test drive shall be checked by using a reference disk prepared by the test drive
marnufacturer or the_disk prepared by the user, so that it fulfils the requirements in 5.2.1, 5(2.2
and|5.2.3. When.using a reference disk prepared by the test drive manufacturer, the check of
the ftest drivelshall be done at the intervals recommended by the manufacturer. When using a
disK prepared’by the user, it is recommended for the user to set an appropriate interval and to
chegk the test drive at the interval.

6 Test result evaluation

6.1 Initial performance test result evaluation

The initial recording performance shall be categorized as Levels 1, 2 or 3 using RSER,,5, for
BD recordable disk and BD rewritable disk as shown Table 1.

As a minimum, the initial recording performance shall be within the limits of Level 1. Disks
showing the initial 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 the initial recording performance is worse than Level 1, the performance of the drive used for
recording the data should be verified because RSER_,,, depends on the performance of both
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disks and drives. If the performance of the drive is not good, the drive should be replaced. If

the

6.2

performance of the disk is not good, another batch of disks should be used.

Table 1 — Category of initial recording performance

Level Status BD recordable

BD rewritable

1 Recommended <5,0x10%

2 Should not be used 5,0 x 104 to 1,0 x 1073

3 Shall not be used >1,0x 103
Maximum data error RSER o«

Periodic performance test result evaluation

Disks used for storing data should be periodically checked with the test'interval describe

6.5.

The recording performance at the periodic performance test is categorized in Levels

or § using RSER,, ,, for BD recordable disks and BD rewritable disks, ‘as shown in Table 2

If th

le recording performance is within Level 4, the disk is good enough to continue to be sto

If the recording performance is within Level 5, the data stored on the disk shall be migrate

ano|

If th

ther disk as soon as possible.

e recording performance is in Level 6, the datastored on the disk shall be copied to ano

dis immediately, as far as the data can be retrieved. Please note that in Level 6, RSER ;5
high enough that the retrieved data can contain uncorrectable errors.

Dat

Table 2 — Category of recording performance at periodic performance test

Level Status BD recordable

BD rewritable

4 Use as is <7,1%x10*

5 Migrate data as soon as possible 7,1 x10%to 1,0 x 1073

6 Migrate data immediately >1,0 x 1073
Maximum data error RSERpax

b migration flow for the initial performance test and periodic performance test is show

Figyred.

red.

d to

ther
are

nin
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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.

Eor the detail information on periodic

performance test, see 6.5. IEC

Figure 1 — Data migration flow for the initial and the periodic performance tests

6.3| Reporting items
6.3./1 Initial performance test result

The|date and year of the initial test,)the measured errors result, and the evaluation result ghall
be feported as part of the histery of this disk. The disk type and manufacturer name,|the
specgified 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 history of
evaluation resulis 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 name fand
seripl number should be reported.

6.4 —Management-ofreporting-items

Reporting items shall be reported to the host computer.
Reporting items should be recorded on the disk.

6.5 Test and migration intervals

In this document, the test interval between periodic performance tests is set at a half of B4

life. Therefore, the test interval for each rank of disk with displayed colours red, green and gold
will be 15 years, 30 years and 50 years respectively.
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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, the 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 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
~J ~

In cpnsideration of these factors, the migration interval is defined as X4 interval and:his’value

sha

X,

mig

Actyial test intervals and data migration using Byq jife @nd Xy,

a)

b)

If thle test interval is very long, for instance over tenfyears, a sampling check of the stored d

sho
timg

When tests indicate deterioration of one disk, additional tests may be performed on other d

of th
disk

7

Ned
ens
of d
recq

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

is the variable for X5 interval, and B4 jite is the variable for B, life in years.

ig are asfollows.

performance test is X,,;;, and the data migration is earried out regardless of the test res

ig’

ild be carried out at shorter intervals. The occurrence of retrievability problems or long 1
s can indicate an immediate need for detailed testing.

e same type, age, or batch to ascertain their condition. Replacement of all similarly affe
s should be considered if such additional tests indicate significant problems.

Prevention of deteriotration

Lre the integrity ofythe disks during their use, storage, handling, or transportation. Cal
eterioration and )their effects are indicated in Annex C. For long-term audio storage,
mmendations\in Annex B should be implemented.

f Xmig ~ Bmig life/2 is larger than 0, then the test interval of thelfirst periodic performgnce
est is By,q ife/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 peripdic

ult.
sks

ead

sks
cted

essary precautions'shall be taken to reduce the possibility of deterioration, in order to

ses
the
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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
storage.

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 B,,,;, life is over 60 years)

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

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

mig
A disk of this rank may be used for especially important audio information or historig
valuable 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

2 Indication example

re A.1 shows typical indication examples together with B
dition for reference.

mig life, display colour and stor

Biyig life: over 100 years

Storage condition
25°C /50 %
relative humidity

IEC IEC 1E

Figure A.1 — Indication example

idio

ally

WO-

d disks should display the specified lifetime*rank and display colour on the packaging ¢nly

age
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Annex B
(informative)

Recommendations on handling, storage and
cleaning conditions for BD writable disks

Handling

Disks intended for long-term audio storage should not be left in readers, or remain expose

d to

ligh
The)
edg
DisH
DisH
rew

recg
con

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

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

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

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
Rellative humidity 15 % to 80 %
Abgolute humidity 1 g/m3 to 24 g/m3
Atnmpospheric pressure 75 kPa to 106 kPa
Temperature gradient 10 °C per hour maximum
Rellative humidity ‘gradient 10 % per hour maximum
For| long-term storage, conditions should be more tightly controlled, and the storage

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, BD
writable 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

Prior to performing cleaning operations of disks containing useful data, tests should be carried
out jon disks of the same type and from the same supplier that do not contain any useful\data,
in ofder to ensure that no adverse reaction will occur.

Looge contaminants can be removed by short, one-second bursts of clean, dry aif, 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 aynon-woven fabric
and| either clean or soapy water. It is recommended not use detergentsrof “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\i0 use abrasives. |t is
recommended not to use acrylic liquids, waxes, or other coatings_on either surface.
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Annex C
(informative)

Causes of deterioration for BD disks for long-term data storage

C.1 Deterioration

BD disks for long-term data storage are composed of recording layers and reflective layers.
Deterioration of the recording and reflective layers can occur in the following environments:

— ptorage at high temperature and/or high humidity;

— storage under sunlight or UV light;

— storage in a high density of corrosive gases (hydrogen sulphide, etc.);

— ptorage in fluctuating environments (temperature change, humidity change,'etc.).

In addition, the laser incident surface can be damaged or contaminated.during use.

Thig deterioration will increase the error rate of disks.

C.2] Disk structure

BD recordable and BD rewritable disks comprise a recérding substrate covered with recording,
refl¢ctive and over-coating resin layers.

BD fecordable and BD rewritable disks adopt an/inorganic phase-change recording layer.|For
sonfe types of BD recordable disks, an organic dye recording layer is also used instead of an
inorganic phase-change recording layer.

C.3] Causes of deterioration

Regording and reflective layers can deteriorate during long-term storage in an extr¢gme
env|ronment, as indicated in Clause C.1.

Regording layers cam\be degraded by corrosion, cracking, decomposition, etc. As a result,
reflgctivity and quality-of recording signals are degraded. Recorded marks can also be deformed
during long-termtstorage in such an extreme environment. In the case of phase-change disks,
amqgrphous recorded marks can be partially crystallized at random, and then fluctuations of{the
rim [and change of the reflectivity of each mark can occur. Those phenomena result in a
redﬂmtion of the signal modulation or an increase in the jitter noise. In the case of dye-fype

disKs, a\recorded mark is formed with a change in the refractive index of the dye materigl or
with ‘physical deformation of the substrate material. Upon receiving environmental stress,
discolouring of the dye material or a relaxation of the physical deformation can occur. Those
phenomena also result in the reduction of signal modulation or an increase in jitter noise.
Reflective layers can be degraded by corrosion, cracking, decomposition, etc. As a result,
reflectivity and the quality of recording signals are degraded.

As with all optical disks, small defects are allowed at the time of manufacture. Over a long
period of time, under extreme environmental exposure, these defects can grow. The growth of
defects as well as the deterioration of recording and reflective layers as mentioned above can
be shown to follow Arrhenius's law, and this method can be used to confirm the predicted
lifetime of optical disks for long-term data storage.

Storage in fluctuating environments can also degrade mechanical property, such as tilt, and
axial or radial runout.
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Damage or contamination on the laser-incident surface can obscure the recording layer and
create dropouts in the data. Additionally, particulate damage or contamination can cause
transients in the servo signals used by the drive to maintain focus and tracking to the required
accuracy. One of the most frequent causes of uncontrolled contamination is casual cleaning of
disks using unapproved materials and procedures. Cleaning of disks should only be carried out
in accordance with the procedures contained in Annex B.

C.4

Nature of deterioration

The operating environment will determine the nature of the deterioration. In the case of disks

use
driv
extr
con

C.5

The

ayv
exc

C.6

For
bac

genfrate a dropout in the data reaching the decoder. While the ECC)(error correction code)

es will potentially subject the disks to a wider range of contamination and environm
emes. In particular, disks left in uncontrolled storage can be subject to physicalabus
amination in contravention of the manufacturers’ recommendations.

Effects of deterioration

combination of beam obscuration and possible disturbance ,f\the servo signals

ry high burst correction capability, a large dust particle can)cCause this capability tg
beded.

Unexpected deterioration

protection from unexpected serious deterioration of the disks, it is recommended to ha

d in a library, this environment is well controlled; however, operation of disks in stand-alone

ntal
B or

will
has
be

ea

Kup system for the long-term data storage according to the characteristics and importance
of the data.
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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'lEC). 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'lEC — entre autres activités — publie des Nonmes' internation
es Spécifications techniques, des Rapports techniques, des Spécifications accessibles@u 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'lIEC 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
fopurnissent 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
bles,
des
aux
ions
aux
des

e du

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

pées
'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 62702-1-2 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 2017. 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;


https://iecnorm.com/api/?name=1788621d3a6e7aa5afc3163ffe724497

IEC 62702-1-2:2022 © IEC 2022 - 25—

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 maniere 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
100/3671/CDV 100/3743/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 Syst¢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 sous
wwW.iec.ch/members_experts/refdocs. Les principaux ‘types de documents développés |par

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

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

indi

recherché. 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
bonne 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

tepublication en utilisant une imprimante couleur.
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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
du s

Les

par
numni

Ac
disd

a vd

Le
arch

audjo sur le marché.

La s

reniiu possible I'enregistrement numérique du son. L'enregistrement _Aumérique
aitement adapté a I'archivage audio, car la migration est réalisée en copiant les donné

progrés de la technologie d'intégration a grande échelle (LSI, Large-Scale Integrated)

ériques.

btte fin, il existe différents supports d'enregistrement tels que es “disques optiques,
ues magnétiques, les bandes magnétiques et la mémoire nonotatile (comme la mém
riation de phase).

brésent document spécifie les aspects physiques etdogiques des normes relatives
ivages audio de différents types de stockages, habituellement utilisés pour les archivg

érie IEC 62702 se compose actuellement des parties suivantes:

| a Partie 1 spécifie les exigences minimales relatives aux aspects physiques des disq
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 DVD “incluent les disques DVD-R, DVD-RW, DVD-RAM, le format +R
ormat +RW. Les disques optiques BD incluent les disques enregistrables BD et les dis
éenregistrables BD.

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

q g ¢
on se détériore lors de son transfert sur les dispositifs de stockage de nouvelle généraff

les
oire

aux
ges

ues
ues
ues

bt le
hues

au



https://iecnorm.com/api/?name=1788621d3a6e7aa5afc3163ffe724497

IEC

1

62702-1-2:2022 © |[EC 2022 - 27 -

SYSTEME D'ARCHIVAGE AUDIO -

Partie 1-2: Disque BD et migration de données
pour le stockage a long terme des données audio

Domaine d'application
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Pour les besoins du présent document, les termes et définitions suivants s'appliquent.

L'1S
en

kage a long terme des données, ainsi qu'une méthode de migration des données cap
onserver les données enregistrées sur les disques de maniére a assurer laceonservatic
terme des données audio. Les disques inscriptibles incluent les disques ehregistrables
-ray Disk) et les disques réenregistrables BD.

Références normatives

documents suivants sont cités dans le texte de sorte qu'ils constituent, pour tout ou p4g

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

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 stof
bonible en anglais seulement)

Termes et définitions

O et I'lEC tiennent a jour des bases de données terminologiques destinées a étre utilis
ormalisatjgn;*consultables aux adresses suivantes:

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

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

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

ble
na
BD

rtie

eur contenu, des exigences du présent document. Rour les références datées, s¢ule

t de

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

for

tion
age

ees

3.1

durée de vie B

mig

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

0,000 1 % de temps de défaillance) ou 99,999 9 % de temps de survie

[SO

3.2

URCE: ISO/IEC 29121:2021, 3.1]

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

de t

emps de survie
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URCE: ISO/IEC 16963:2017, 3.4]

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

[SO

3.4

durge de vie By

50 ¢
50 9

[SO

3.5

condition de stockage contrblée

con
d'hy

[SO

3.6

migration de données

pro
[SO

3.7

code de correction d'erreur

EC(
calg
d'er|

Note]

(LD,

I'SQg

Note
code

[SO
s'ag

URCE: ISO/IEC 16963:2017, 3.5]
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U
entiles de la répartition des durées de vie (3.10) (soit 50 % de temps de défaillance

o de temps de survie

URCE: ISO/IEC 16963:2017, 3.6]

Hitions de stockage bien contrélées avec une climatisation perfmanente (25 °C et 5

URCE: ISO/IEC 16963:2017, 3.7]

essus de copie des données d'un dispositif oud'un support de stockage sur un autre

URCE: ISO/IEC 29121:2021, 3.5]

h
b

ul mathématique qui donne les-octets de contréle utilisés pour la détection et la correc
reurs dans les données

1 a l'article: Pour les disques enregistrables BD et les disques réenregistrables BD, le code longue dist
Long-Distance Code)\et ‘le sous-code d'indication de salve (BIS, Burst-Indicating Subcode) défini
/IEC 30190, I'lSO/IEC~30191, I''SO/IEC 30192, et I'lSO/IEC 30193 s'appliquent.

2 a l'article: Le terme abrégé "ECC" est dérivé du terme anglais développé correspondant "error corre

pliguer qu'aux disques BD.]

URCE: (SO IEC 29121:2021, 3.6, modifié — La Note 1 a l'article a été raccourcie pouf

ou

0 %

midité relative) pour la durée de vie (3.10) des données stockées sur les disques optiques

tion

hnce
Hans

ction

ne

3.8

taux d'erreurs
taux d'erreurs ou nombre d'erreurs mesuré sur le signal a I'entrée du décodeur de correction

d'er
[SO

3.9
ess

reurs, qui représente le taux d'erreurs brutes des données enregistrées sur un disque

URCE: ISO/IEC 29121:2021, 3.7]

ai initial de performances

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

[SO

URCE: ISO/IEC 29121:2021, 3.8]
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3.10
durée de vie
durée pendant laquelle les informations sont récupérables a partir d'un systeme (3.16)

[SOURCE: ISO/IEC 29121:2021, 3.9]

3.11

erreur de données maximale

plus haut niveau de taux d'erreurs (3.8) a un emplacement donné dans l'une des zones
pertinentes du disque

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

3.1%
RSER,ax
plug haut niveau de taux d'erreurs de symbole aléatoires mesuré sur le signal”dans l'une [des
zongs pertinentes d'un disque a I'entrée du décodeur de correction d'erreurs; ce qui excluf les
errdurs de salves de longueur supérieure ou égale a 40 octets

Notel 1 a I'article: Voir I'lSO/IEC 30190, I''SO/IEC 30191, I'lSO/IEC 30192, I''S@HEC 30193 et I''SO/IEC 16963.

Note| 2 a l'article: Le terme abrégé "RSER" est dérivé du terme anglais déveldoppé correspondant "random symbol
error rate".

3.13
esspi périodique de performances
essfi périodique du taux d'erreurs (3.8) des données enregistrées sur un disque pendant le
stogkage

[SOURCE: ISO/IEC 29121:2021, 3.15]
3.14

récupérabilité
aptifude a récupérer des informations physiques enregistrées

[SOURCE: ISO/IEC 1696312017, 3.14]

3.1%

subistrat
coughe, qui peut.étre transparente, fournie pour assurer le support mécanique d'une couche
d'enregistrement

[SOURCEISO/IEC ISO/IEC 30193:2021, 3.43]

3.1
systéme

combinaison de matériel, de logiciel, de support de stockage et de documentation, utilisée pour
I'enregistrement, la récupération et la reproduction d'informations

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

3.17

erreur non corrigeable

erreur dans les données de lecture qui ne peut pas étre corrigée par les décodeurs de correction
d'erreurs

[SOURCE: ISO/IEC 29121:2021, 3.18]
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3.18
intervalle X,;q

intervalle (année) de migration déterminé par I'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 [des
donpées audio. Il convient de ne 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 [des

megurages spécifiés dans I''SO/IEC 16963. La méthode d'Eyring est utilisée pour estimgr la
dure¢e de vie dans les conditions de stockage contrblées (25 °C et 50,% |d'humidité relative)).

Dans I'|SO/IEC 16963, la durée de vie estimée peut étre définie dedifférentes manieres compme
la durée de vie By, la durée de vie Bg et la limite de confianc€ inferieure de 95 % de la dyree

de Vie Bg [qui équivaut a (durée de vie Bg), ]; celle-ci est déerite ci-dessous.
Bspiite = exp(InBsg ) = exp (S Brvio + Baxzo )

Bsjire = exp(InBs ) = ex{Bo + Brxrg + Baxao —1645)

ou

Bggliife est la variable ppurla durée de vie Bg;

Bg (ke est la variable_pour la durée de vie Bg;

X410 Bt X20 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, Ia-limite de confiance inférieure de 95 % de la durée de vie By devient

R/r Leo L — PXDI’(InRr
tore)e T I_\ T

) } = exp[lnﬁs =1 64V/var(lnf?5)}

L

ou
B (5 jife)L est la variable pour (durée de vie Bg)|;
Bo,ﬁ1,ﬁ2 et la variance estimée des erreurs résiduelles & sont obtenus par I'analyse de

régression des données de durée de fonctionnement avant défaillance.

4.3 Durée de vie B4 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 audio a
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