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INTERNATIONAL ELECTROTECHNICAL COMMISSION

AUDIO ARCHIVE SYSTEM -

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

FOREWORD
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The

nternational Electrotechnical Commission (IEC) is a worldwide organization for standardization,comprising
ational electrotechnical committees (IEC National Committees). The object of IEC ishto‘ promote
hational co-operation on all questions concerning standardization in the electrical and electronic fields. To
end and in addition to other activities, IEC publishes International Standards, Technical|Specifjcations,
nical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to ps “IEC
cation(s)”). Their preparation is entrusted to technical committees; any IEC National’\Committee interested
e subject dealt with may participate in this preparatory work. International, ;/governmental ahd non-
rnmental organizations liaising with the IEC also participate in this preparation.™\JEC collaborateq closely
the International Organization for Standardization (ISO) in accordance with, conditions deternjined by
ement between the two organizations.

ormal decisions or agreements of IEC on technical matters express, as(nhearly as possible, an intefnational

consfensus of opinion on the relevant subjects since each technical cammittee has representation [from all

inter

IEC
Com
Publ
misi
In o
trang
bet

the |

IEC

bsted IEC National Committees.

Publications have the form of recommendations for internationaluse and are accepted by IEC National
mittees in that sense. While all reasonable efforts are made\{o ensure that the technical content of IEC
cations is accurate, IEC cannot be held responsible for\the way in which they are used or|for any
terpretation by any end user.

der to promote international uniformity, IEC NationalyCommittees undertake to apply IEC Pubjications
parently to the maximum extent possible in their ‘national and regional publications. Any divergence
een any IEC Publication and the corresponding.national or regional publication shall be clearly ind{cated in
htter.

tself does not provide any attestation of gonhformity. Independent certification bodies provide canformity

assessment services and, in some areas, acgess to IEC marks of conformity. IEC is not responsiblel for any

serv
Allu

No |
mem
othe
exp¢
Publ

Atter

indispensable for the'correct application of this publication.

Atter
pate

Interng
storage “data structures, storage systems and equipment, of IEC technical committee 100:
Audio, video and multimedia systems and equipment.

ces carried out by independent certification bodies.
ers should ensure that they have thevlatest edition of this publication.

ability shall attach to IEC or its.directors, employees, servants or agents including individual expprts and
bers of its technical committees and IEC National Committees for any personal injury, property damage or

damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fdes) and
nses arising out of the“publication, use of, or reliance upon, this IEC Publication or any other IEC
cations.

tion is drawn to the) Normative references cited in this publication. Use of the referenced publicgtions is

tion is drawn~to the possibility that some of the elements of this IEC Publication may be the sybject of
ht rights. IEC shall not be held responsible for identifying any or all such patent rights.

tional’Standard IEC 62702-1-2 has been prepared by technical area 6: Storage media,

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

CDV Report on voting
100/2894/CDV 100/2970/RVC

Full information on the voting for the approval of this International Standard can be found in
the report on voting indicated in the above table.

This document has been drafted in accordance with the ISO/IEC Directives, Part 2.
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The committee has decided that the contents of this document will remain unchanged until the
stability date indicated on the IEC website under "http://webstore.iec.ch" in the data related to
the specific document. At this date, the document will be

e reconfirmed,

e withdrawn,

e replaced by a revised edition, or

e amended.

A biIinJ;uaI version of this publication may be issued at a later date.

IMPORTANT - The ‘'colour inside’' logo on the cover page of this publication indicates
that it contains colours which are considered to be useful) for the correct
understanding of its contents. Users should therefore print this' document usjing a
colourn printer.
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INTRODUCTION

Sound recordings such as music, speech, and storytelling are an important human heritage
and should be preserved for a long term as much as possible. However, we were not able to
record sounds in order to preserve them in the past. The first recoding was achieved by
Edison 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
transferred to the next generation storage device.

recorded sound possible. The digital recording is very suitable for audio archiving bg¢cause

The p}ogress of LST (Carge-Scale Integrated Circuil) technology made digital recardling of
the migration is performed by copying digital data.

For this purpose various recording materials exist, such as optical disks;\magnetic| disks,
magnetic tape and nonvolatile memory such as a phase-change memory.

This dpcument specifies physical and logical aspects for a standard of audio archives of
varioug storage types which are typically used for audio archives in,markets.

The IE[C 62702 series currently consists of:

— 1EQ 62702-1, which specifies the minimum requiréments on physical aspects of |optical
disks for digital sound recordings; IEC 62702-1-1\specifies requirements for DVD |optical
disks, IEC 62702-1-2 specifies requirements for.BD optical disks.

— |EQ 62702-2, which specifies the minimum requirements for digitization of content, [format
of digitized content, content information and 'media inspection.
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AUDIO ARCHIVE SYSTEM -

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

1 Scope

This part of IEC 62702 1 spe0|f|es a method of data-quality assurance for writable disks

(herei
methoq
The wr

2 Nd

The fo

|, wh|ch can sustam the recorded data on dISkS for Iong term aud|o data preser
itable disks include BD Recordable disk and BD Rewritable disk.

)rmative references

lowing documents are referred to in the text in such a way that“some or all ¢

cited a
any a

ISO/IE
interch
term d

ISO/IE
interch

ISO/IE
interch
Gbyteq

ISO/IE
and st
sided (

ISO/IE
and st
disk) B

conte:F constitutes requirements of this document. For dated references, only the

plies. For undated references, the latest edition of the referenced document (in
endments) applies.

C 16963:2017, Information technology — Digitally “recorded media for inforn
ange and storage — Test method for the estimation*of lifetime of optical disks fo
hta storage

C 29121:2017, Information technology " Digitally recorded media for infor
ange and storage — Data migration method for optical disks for long-term data st

C 30190:2016, Information techne@logy — Digitally recorded media for inforn
ange and storage — 120 mm Single Layer (25,0 Gbytes per disk) and Dual Laye|
per disk) BD Recordable disk

C 30191, Information téchnology — Digitally recorded media for information inter
brage — 120 mm Triplé.Layer (100,0 Gbytes single sided disk and 200,0 Gbytes
isk) and Quadruple:Layer (128,0 Gbytes single sided disk) BD Recordable disk

C 30192, Information technology — Digitally recorded media for information interq
brage — 120-mm Single Layer (25,0 Gbytes per disk) and Dual Layer (50,0 Gby
D Rewritable disk

ISO/IELC

igration
vation.

f their
edition
cluding

mation
r long-

imation
brage

imation
r (50,0

hange
double

hange
es per

hange

C 30193, Informatlon technology D/gltally recorded media for mformatlon interg¢

3 Terms, 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 http://www.electropedia.org/

e |SO Online browsing platform: available at http://www.iso.org/obp
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3.1 Terms and definitions

3.1.1

Li

ife

I|fet|me for use of data migration and identical to Bj oo ¢ Life which is 0,000 001 quantile of
the lifetime distribution (i.e. 0,000 1 % failure time) or 99,999 9 % survival lifetime distribution
(i.e. 0,000 1 % failure time) or 99,999 9 % survival lifetime

[SOURCE: ISO/IEC 29121:2017, 3.1, modified — Note 1 to entry deleted.]

3.1.2

Bg Life

5 percéntlle of the lifetime distribution (i.e. 5 % failure time) or 95 % survival lifetime
[SOURCE: ISO/IEC 16963:2017, 3.4]

3.1.3

(Bs Life),

95 % lpwer confidence bound of B Life

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

3.1.4

Bgq Life

50 pergentile of the lifetime distribution (i.e. 50 % faildre time) or 50 % survival lifetime
[SOURCE: ISO/IEC 16963:2017, 3.6]

3.1.5

Contrglled storage-condition

well-cgntrolled storage conditions with full-time air conditioning (Temp=25 °C and RH=
which ¢an extend the lifetime of dataistored on optical disks

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

3.1.6

data mjigration

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

[SOURCE: ISQOJIEC 29121:2017, 3.5]

3.1.7

error rate

rate of errors on the recorded disk measured before error correction is applied

[SOURCE: ISO/IEC 29121:2017, 3.7]

3.1.8
initial
test of

performance test
the recording performance of data recorded on a disk before storing

[SOURCE: ISO/IEC 29121:2017, 3.8]

3.1.9

lifetime

time th

at information is retrievable in a system

50 % )
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[SOURCE: ISO/IEC 29121:2017, 3.9]

3.1.10
periodic performance test
periodic test of the recording performance of data recorded on a disk during the storage

[SOURCE: ISO/IEC 29121:2017, 3.15]

3.1.11
retrievability
ability to recover physical information as recorded

[SOURCE: ISO/IEC 29121:2017, 3.16]

3.1.12
system
combination of hardware, software, storage medium and documentation used to fecord,
retrievé and reproduce information

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

3.1.13
uncorrectable error
error in the playback data that could not be corrected by.the error correcting decoders

[SOURCE: ISO/IEC 29121:2017, 3.19]

3.1.14
X Life

mig
mig [ . .
migration interval (year) that is determined by user

[SOURCE: ISO/IEC 29121:2047%;°3.20, modified — Note 1 to entry deleted.]
3.2 Abbreviated terms

Max RBER 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

For the purposes of this part, 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 (temperature = 25 °C and RH = 50 %).

In A.1.4 of ISO/IEC 16963:2017, the estimated lifetime can be defined variously as By Life,
Bg Life and the 95 % lower confidence bound of BgLife (= (Bg Life) ) and is described as
follows.
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Bgo Life = exp(inBsg)

= exp(fo + f1x10 + B2x20) »
BgLife = exp(nBs)

= exp(fo + Prx10 + P2x20 - 1640)
where, (110,120) denotes—the—controtted storage conchtions (tclllpclatwc =252€C—=and RH =
50 %). ﬁAO, ﬂA1, ﬁ} and estimated variance of residual errors & are obtained using-regfession
analys|s of time-to-failure data.
Also, the 95 % lower confidence bound of B Life becomes

4.3

The egtimated lifetime of By Life means 5 % of the products Teach failure. It is widely {

other ¢
retain
lifetime

In the
The tin
lifetimg
0,000
Bmig
(see al

Life in this document. B, Lifé.ean be calculated using Bgq Life and By Life as

(Bs Life);, =exp[(In BS)L] =exp[ln E}S —1,64wlvar(lnl§5) ].

Bmig Life for long-term audio data storage

ontexts. However, from the viewpoint of the rgliability of long-term audio storn

when determining a test interval and deciding*on data migration.

case of audio data migration, it is necessary to have a sufficiently low failure pro

in this document to determine test intervals and migration interval. Bg gqq 1
D01 quantile of the lifetime distribution (i.e. 0,000 1% failure time) and expres

so Annex E in ISO/IEC 29121:2017):

In1§50 - Iné5

Bo,000 1 Life:exp(ln Bgo —475 6): exp(ln Bsg — 475 e

- exp(2,9 InB5-19 In é50)

sed in
age to

the integrity of the original data, it is not appropriate to use By Life as the estimated

bability.

ne at which one millionth of the products reach the failure shall define the estimated

Life is
sed as
follows

Thus

Bryig Life = By gop 1 Life = exp(2,9 InBs 19 In é5o)

In actual storage conditions, the temperature and relative humidity can deviate from the

control

led storage condition of temperature = 25 °C and RH = 50 %, which chang

es the

estimated lifetime. In this case, the estimated lifetime should be adjusted according to the
estimated lifetime at the actual storage conditions (see Annex D in ISO/IEC 29121:2017).
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4.4 Estimated lifetime rank and display colour
4.4.1 Estimated lifetime rank and display colour identification

For audio data migration, rank of Bhig 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 Life is over 100 years, the display colour is gold.

Guideline for use of the ranks of B,.., Life and their display colours are shown in Annex A.

4.4.2 Big Life and display colour indication on disks and packages

The rapk of B, Life, its display colour and the reference Controlled storage“ icondition shall
be indicated both on the disk and the package, excluding 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 migration

5.1 Ambient conditions for testing

When performing recordings or playbacks, the air immediately surrounding the disk |should
have the following properties:

Re¢ording condition: 20 °C to 45 °C;
Plalyback condition: 20 °C to 45 °C.

5.2 FTest methods
5.2.1 General

The ngcessity of data migration(is' checked in the initial performance test and the pleriodic
performance tests. When data is recorded on disks, the initial recording performance |on the
whole |recorded area shall- be examined as the initial performance test. The regording
performance of data recorded on a disk during storage should be periodically examingd with
the test interval described in 6.5 as the periodic performance tests.

5.2.2 Max RSER

Maximpm random SER (max RSER) shall be measured on the test area of the recorded disk,
where [max RSER is applied to BD Recordable SL/DL disks, BD Recordable TL/QL| disks,
BD Rewritable SL/DL disks and BD Rewritable TL disks defined in ISO/IEC (0190,
ISO/IEC 30191, TSONEC 30192 and fISOMEC 30193 Tespectively.

NOTE The measuring circuit for RSER described in ISO/IEC 30191 and ISO/IEC 30193 is different from that of
described in ISO/IEC 30190 and ISO/IEC 30192, especially in HF signal pre-processing circuit. See ISO/IEC
30190:2016, Annex H and ISO/IEC 30191.

5.2.3 Test area of recorded disk

The whole recorded data area shall be tested.

5.3 Test drive calibration

The playback and recording test drive(s) shall be calibrated by using a calibration disk
prepared by the test drive manufacturer and using the calibration procedure specified by the
manufacturer. The calibration shall be done at the intervals recommended by the
manufacturer.
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6 Test result evaluation

6.1 Initial performance test result evaluation

IEC 62702-1-2:2017 © IEC 2017

The initial performance test result shall be judged by Max RSER, and the initial recording
performance is categorized as Level 1, 2 and 3 by Max RSER as shown in Table 1. As a
minimum, the initial recording performance should be within Level 1. Disks showing the initial
recording performance of Level 2 should not be used. Disks showing the initial recording
performance of Level 3 are out of the specifications and shall not be used.

If the initial recording performance is worse than Level 1, the performance of the disk and

drive 1

n the

perforr
the dri
of disk

6.2

The p
perforn
as sho

sed for rp(‘nrding the data should be verified bhecause Max BRSER rlppnnrlQ

hance of both disks and drives. If the drive does not have the performance“te
Ve should be replaced. If the disk does not have the performance required;~anof
5 should be used.

Table 1 — Category of initial recording performance

Level Status Max RSER
1 Recommended <5,0x40*
5/0,%x 104
2 Should not be used
to 1,0 x 1073
3 Shall not be used >1,0x 1073

Periodic performance test evaluation

eriodic performance test result shall“be judged by Max RSER, and the req
nance at the periodic performance test is categorized as Level 4, 5 and 6 by Max
wn in Table 2. If the recording performance is within Level 4, the disk is good ¢

to confinue to be used.

If the r|
anothe
on the
Please
uncorr

ecording performance is ‘within Level 5, the data stored on the disk shall be migr
r disk as soon as possible. If the recording performance is in Level 6, the data
disk shall be copied te another disk immediately, as far as the data can be ret
note that Max RSER in Level 6 is high enough to disable retrieval of the data

bctable errors.

Data migration flow for the initial performance test and periodic performance test is sh

Figure

1.

Table 2 — Category of recording performance at periodic performance

quired,
her lot

ording
RSER
nough

ated to
stored
rieved.
without

own in

Level Status Max RSER
4 Use as it is <7,1x%x10™*
Migrate data 7,1 x10-4 to

° as soon as possible 1,0 x 1073

6 Migrate data immediately >1,0x 1073
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Disk @
(= ]

Test drive

Level 3: Shall not use

Level 2: Should not use

Level 1: Recommend to use

Initial
performance test Data are recorded and

disk will be kept in certain environment

Level b: Migrate data immediately

El @ Level 5: Migrate data as soon as possible
Test drive

Periodic Level 4: Use as it is.
performance test

IEC

Figure 1 — Data migration flow for the initial and the periodic’'performance tes

6.3
6.3.1

The d3
be rep
specifi
test dr

6.3.2

At eac
evalua
rank o

Reporting items

Initial performance test result

orted as part of the history of this disk. Fhe disk type and manufacturer na
ed rank of disk, and the next testing year,and date should be reported. MoreoV
ve manufacturer, model name and serial number should be reported.

Periodic performance test result

N periodic test, the date and, year of the test, the measured errors result, and his
ion results shall be reported. The disk type and manufacturer name, and the sp
the disk should be reported. Moreover, the test drive manufacturer, model nan

serial pumber should be reported.

6.4

Report

6.5

In this

Management of reporting items

ng items shall'be reported to host computer.

fest and migration intervals

ks

te and year of the initial test, the measured errors result and the evaluation res:LIt shall

e, the
er, the

tory of
ecified
he and

document, the test interval between periodic performance tests is set at a half

Df B i

Life. T

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

herefore, the test interval for each rank of disk with displayed colours red, green an

If a disk with an unspecified lifetime is used, it should be tested every three years or less.

Generational changes of the system, including reading devices, the file structures and
applications, that 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 intervals for testing and migration.

In consideration of these factors, the migration interval is defined as Xmig (years) and this
value shall be determined by the user of this document.
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Actual test intervals and data migration using B, Life (herein after B

) and X, are as
follows.

mig

a) If Xyig — Biig /2 is larger than 0, then the test interval of the first periodic performance test
is Bmig/2 years, with continued storage. See Annex F in ISO/IEC 29121:2017.

b) If Xpnig = Bmig/2 is less than or equal to 0, then the test interval of the first periodic
performance test is Xmig (years), the data migration has been carried out regardless of the
test result.

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

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

7 Prevention of deterioration

Necessary precautions shall be taken to reduce the possibilitycof deterioration, in ofder to
assure| the integrity of the disks during their use, storage, handling, or transportation| which
are indicated in Annex B. Causes of deterioration and their effects are indicated in Anngx C.
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A1

Annex A
(informative)

Guideline of 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) Di
A
b) Dis
Ad
infd
c) Dis
AQ
val

A.2

A.21

Disk and/or disk packages should display the "specified lifetime rank and display

Two-si
only.

A.2.2

Figure

storag¢ condition for reference.

mig
isk of this rank may be used for general purpose storage of audio information:

play colour: green (indicated Bmig Life is over 60 years))

isk of this rank may be used for long-term audio information storage er/importan
rmation.

play colour: gold (indicated Bhig Life is over 100 years)
isk of this rank may be used for specifically important audioinformation or hist

hable audio information.

Lifetime rank indication and place

Lifetime rank indication

ded disks should display the specified lifelime rank and display colour on the pa

Indication example

A.1 shows typical indication” examples together with Biig Life, display colo

Bmig Life 100Years

Storage Condition
25 'C /50%RH

1EQ

[ audio

brically

colour.
ckages

Ur and

Figure A.1 — Lifetime rank indication example
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Annex B
(informative)

Recommendations on handling, storage and cleaning conditions

B.1

for BD writable disks

Handling

Disks intended for long-term audio storage should not be left in readers, or remain exposed to
light, corrosive atmospheres or solvents, or to extremes of temperature or humidity.

protec
edge

Disks s

Disks
and re|

The frjzgile protective coating on the label surface is vulnerable to damage and.'sho

ed together with the readout surface. Carefully handle the disk, touching onty th
nd inner hole. Never touch the readout surface.

hould not be subjected to mechanical stresses that might tend todistort the disk

should be protected from dust and debris. This is especiallyCimportant for recg
writable disks during the recording process. The use of‘a)deionizing environn

uld be
b outer

rdable
hent is

recomnrlnended to neutralize static charges on the disk that'can attract and retain| loose
contanpinants.
B.2 |Storage
For temporary storage such as in an office environment, the storage environment shquld be
limited|to the ranges given in Table B.1.
Table B.1 — Recommended conditions for general storage
Ambient condition Recommended range
Tempefature 5°Cto 30 °C
Relativie humidity 15 % to 80 %
Absolute humidity 1 g/m? to 24 g/m3
Atmospheric pressure 75 kPa to 106 kPa
Tempefature gradient 10 °C per hour maximum
Relativie humidity-gradient 10 % per hour maximum
For logng-term storage, conditions should be more tightly controlled and the dtorage

environment 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 on disks of the same type and from the same supplier that do not contain any

useful

Loose

data, I1n order to ensure that no adverse reaction will occur.

contaminants may be removed by short, one-second bursts of clean, dryair, a

expulsfon of cold propellants. If the manufacturer has not supplied any cleaning infor

organi
and ei

alcohol. All wiping actions should be in a radial direction, taking care“aot to exert i
pressurLe or to scratch the disks. It is strongly recommended nef to use abrasive

recom

NOTE:

ended not to use acrylic liquids, waxes, or other coatings on either surface.

This annex applies to BD disks only. See Annex B in ISO/IEC 29121:2017.

oiding
mation,

L polymer substrate disks can be cleaned using a lint-free cloth of a"non-wover| fabric
her clean or soapy water. It is recommended not use detergents‘ofr solvents such as

golated
$. It is
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