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Foreword

ISO (the International Organization for Standardization) and IEC (the International Electrotechnical
Commission) form the specialized system for worldwide standardization. National bodies that
are members of ISO or IEC participate in the development of International Standards through
technical committees established by the respective organization to deal with particular fields of
technical activity. ISO and IEC technical committees collaborate in fields of mutual interest. Other
international organizations, governmental and non-governmental, in liaison with ISO and IEC, also
take part in the work.
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Introduction

0.1 General

This document facilitates the long-term preservation of EPUB publications by specifying in general level
EPUB features which are mandatory for long-term preservation (such as font embedding) and features
which should be avoided if possible.

This document can be seen as a stepping stone towards a detailed specification which would be related
to EPUB in the same way as PDF/A, specified in ISO 19005-1 to ISO 19005-3, is related to the Portable

Dog¢ument Format (PDF). If and when the EPUB community develops detailed guidelin
prdduction of archivable EPUB publications, this document could be used as one of the starti

Long-term preservation in general requires two things:

making the object such as EPUB publication fit for preservation - includingfeatures to b
features to avoid;

other versions of the object and other documentation into an Qpen Archival Informati
(OAIS) submission information package (SIP).

Padkaging is covered in ISO/IEC TS 22424-2.

0.2 EPUB

Th¢ EPUB standard

def]
pro
con

nes a distribution and interchange format for digital publications and documents. The EPU|
vides a means of representing, packaging dnd encoding structured and semantically enh
tent — including HTML, CSS, SVG and otherznesources — for distribution in a single-file contd

EPUB format was developed by the International Digital Publishing Forum, IDPF, which mé¢
thelWorld Wide Web Consortium, W3Gjdh January 2017. Ongoing technical development of thg
related extension specifications and ancillary deliverables are the responsibility of the W

Community Groupl), which publishéd its charter in February 2017. According to the charter,

wo
this
cod

'k on any future major revision of EPUB, e.g. an EPUB 4, is initially out of scope on the presun
will be taken up by a-new W3C WG as a W3C Recommendation Track activity. The EPUI

es for the
hg points.

b used and

packaging the object (and any metadata related to it) together withyany additional data such as

on System

B® format
inced Web
iner.[1Z]

brged with
standard,
BC EPUB 3

iption that
B 3 CG will

rdinate its work with;such new WG, and meanwhile with the existing W3C Digital Publishing Interest

Grqup (DPUB IG).123}

Th¢ InternationalDigital Publishing Forum, IDPF, has ceased operations as a membership or
in January 2047 and its website?) is now an archive. The latest version of the standard and ir

abqut future/EPUB developments is available at the Publishing@W3C webpage, https://ww

banization
formation
w.w3.org/

publishing/.

The cation at hand covers EPUB 3 versigns upn to EPURB 3 (] EPUB 3 vas-the
revision of EPUB 3.0.1, but there are no implementations of version 3.1 and therefore it is n

irst major
ot covered

in this document. The most widely used version of the standard is still 3.0.1. EPUB 3.2, was published in
May 20195). Unlike 3.1, it is fully backwards compatible with 3.0.1. It will be covered in the next edition

of this document.

1
2)
3)
4)
5)

https://www.w3.org/publishing/groups/epub3-cg/

http://idpf.org/
http://idpf.org/epub/301

https://www.w3.org/Submission/epub31/

https://w3c.github.io /publ-epub-revision /epub32 /spec/epub-spec.html
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Differences between EPUB specifications 2.0.1-3.2 are well documented:
— EPUB 3 Changes from EPUB 2.0.1%)

— EPUB 3.0.1 Changes from EPUB 3.07)

— EPUB 3.2 Changes from EPUB 3.0.18)

All EPUB specifications are available in the Web; 2.01 at http://idpf.org/epub/201, EPUB 3.0.1 at http://
idpf.org/epub/301 and 3.2 at https://w3c.github.io/publ-epub-revision/epub32/spec/epub-spec.html.

All EPUB Ir\]!r-'\f".r\“ﬁ inn]nrl-nn— oRnes HSHE—VeESHO R 22 can bao volidarad ot g EDITDCL AL vynwrion
............................. 5 VeSO S5 ta o e VvartareauS g oD enee—vet

4.2.0, whigh was released in March 2019.

From longiterm preservation point of view, lack of backward compatibility between successive versipns
of a file format would be a problem because it makes migration more challenging. In addition, ERUB
3.1 has at Jeast one feature which would have been problematic. In EPUB 3.1 foreign resources do not
require fallbacks if they are not in the spine and not embedded in EPUB Content Decuments. In ERUB
3.0.1, falljack guarantees that there is a version of the document that can be rendered; in 3.1 spich
guarantee|no longer exists.

EPUB 3.0.1 was prepared by the IDPF. It consists of six interlinked documents:
— EPUBB Overview

— Publidations 3.0.1

— Canonical fragment identifiers

— Content documents 3.0.1

— Mediaoverlays 3.0.1

— Open Container Format 3.0.1

There are [several extension specifications to‘these EPUB base standards. The list below is incomplgte,
as it contdins mainly specifications that@re relevant from the long-term preservation point of view.
Some of them are still drafts:

— EPUB |Accessibility specification 1.09 addresses evaluation and certification of accessible ERUB
publications, and discovery of the accessible qualities in such publications.

— EPUB Previews 1.019).describes how content previews can be included in EPUB publications.

— EPUBpistributable Objects 1.0 is a draft specification that defines a method for the encapsulatfon,
transportation,aiid integration of distributable objects in EPUB publications.

— EPUB|(Scriptable Components 1.012) provides an interoperable publish and subscribe (pubsjub)

patterjn by which interactive content can be created and incorporated into EPUB publications. Sgme
as EPUB-Distributable Objects-itisasef2019-05-13a-draft:

6) http://www.idpf.org/epub/30/spec/epub30-changes-20111011.html
7) http://www.idpf.org/epub/301/spec/epub-changes-20140626.html

8) https://w3c.github.io/publ-epub-revision/epub32 /spec/epub-changes.html

9) http://www.idpf.org/epub/ally/accessibility.html
10) http://www.idpf.org/epub/previews/epub-previews-20150826.html
11) http://www.idpf.org/epub/do/

12) http://www.idpf.org/epub/sc/api

vi © ISO/IEC 2020 - All rights reserved


http://idpf.org/epub/201
http://idpf.org/epub/301
http://idpf.org/epub/301
https://w3c.github.io/publ-epub-revision/epub32/spec/epub-spec.html
http://www.idpf.org/epub/30/spec/epub30-changes-20111011.html
http://www.idpf.org/epub/301/spec/epub-changes-20140626.html
https://w3c.github.io/publ-epub-revision/epub32/spec/epub-changes.html
http://www.idpf.org/epub/a11y/accessibility.html
http://www.idpf.org/epub/previews/epub-previews-20150826.html
http://www.idpf.org/epub/do/
http://www.idpf.org/epub/sc/api/
https://iecnorm.com/api/?name=f59f7936a48a8b400669042a064ac0df

ISO/IEC TS 22424-1:2020(E)

EPUB Scriptable Components Packaging and Integration 1.013) is a draft that defines a method for

the creation and inclusion of dynamic and interactive components in EPUB publications.

EPUB Multiple-Rendition Publications 1.01%) defines the creation and rendering of EPUB publications

consisting of more than one rendition of the same publication.

EPUB Dictionaries and Glossaries 1.015) provides a means for expressing dictionary an
semantics in EPUB publications.

d glossary

These extensions are not widely used and they have not been explicitly taken into account in this
document. As regards accessibility, all EPUB publications are supposed to be accessible. However,

acd
the

EPJ
#sd

essibility features as such do not have an impact on long term preservation of EPUB publig
refore this document does not make accessibility-related requirements.

JB 3 core media types have been listed at https://www.w3.org/publishing/epub3/epub

ations and

Lspec.html

c-core-media-types. As of 2019-05-13, the latest change has been made on April 1, 201

fro

In ]
of 1
exd

ISO
dog
EPI

ISQ

EPI
is 4
the
fea
fea

In

ins
for
pre
con
got

m EPUB 3.2, core media types are part of the standard.

P014, EPUB 3.0 specifications were republished as ISO/IEC TS 30135-1 to ASO/IEC TS 301
hese six ISO specifications is identical to its IDPF equivalent, for example ISO/IEC TS 3
ctly the same content as the EPUB 3.0 Overview.

IEC TS 30135-7 entitled "Part 7: EPUB3 Fixed-Layout Documents” is from EPUB 3.0.1

JB 3.0 and Fixed-Layout Documents specification from 3:0:1.
IEC]JTC 1/SC 34 is currently updating the ISO standard to match fully the version 3.0.1.

JB is a rich document format with a lot of featurés. From the digital preservation point o
challenge, not least because long-term preservation has not been a priority in the deve
standard. Preserving all aspects and features of EPUB publications may be difficult, sinc
fures which are difficult to preserve. Moreover, EPUB reading systems usually do not 5
fures of the specification and finding tools supporting rare features can be difficult.

pite of these challenges EPUB is-generally regarded as a suitable format for digital arc}

text, EPUB being one of theém. The selection criteria were openness/transparency, ada
servation standard, degree’of forward/backward compatibility, degree of protection 3
ruption, frequency of version releases, dependencies/interoperability, and standardizaf
an A, the best grade, from everything else except the second and third criterion. For

B. Starting

35-6. Each
135-1 has

(EPUB 3.0

s not have fixed layout specification). ISO/IEC TS 30135~(all parts) is therefore a combination of

f view this
opment of
e there are
upport all

niving. For

fance, the Finnish National Digibal Library initiative has selected just eight archivable file formats

ption as a
gainst file
ion. EPUB
those, the

grade was the secondbest, a B (see Reference [19], p.40). Based on these generic criteria, EPUB seems

to
sta

Th
for
[15

brovide a good(basis for long-term preservation, although additional guidelines on how
hdard are needed to guarantee EPUB files can be preserved efficiently.

e British\Library’s Digital Preservation Team has published an assessment of EPUB as a pr
matS1Tt covers EPUB versions 3.0.1 and 2 and the overall view of EPUB is positive

], Pe2Y:

to use the

bservation
Reference

EPUB 3 is currently the closest thing available to an open standard for e-books. In 2013, Bldsi and Rothlauf
concluded that EPUB 3 had the “highest expressive power” of all formats in the e-book ecosystem, and that
it included the superset of all features used in proprietary formats like KF8, Fixed Layout EPUB, and iBooks.

EPUB long-term preservation issues uncovered in the assessment of the British Library are discussed
in Annex A.

EPUB is enjoying reasonable support in the e-book market. Many suppliers, publishers, and application
developers who have supported EPUB 2 have implemented version 3.0.1. According to the EPUBTest web

13) http://www.idpf.org/epub/sc/pkg/
14) http://www.idpf.org/epub/renditions/multiple/
15) htt

www.idpf.org/epub/dict
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sitel6), EPUB 3 support in reading systems is far from exhaustive, but market coverage is good - in January
2018, there were 59 reading systems supporting at least some of the features specified in EPUB 3.0.

E-book suppliers have produced EPUB 3 based formats that incorporate digital rights management
(DRM), and EPUB modifications that may restrict using the format on other than the suppliers’ own
platforms. For example, the Kindle Fire eReader, released in 2015, uses a new format called Kindle
Format 8 (KF8), which is partly based on EPUB 3, with Amazon’s DRM. See Reference [15], 3. Publisher/
supplier specific DRM often restricts the use of e-books to that publisher’s/supplier’s rendering devices
and/or applications, and is therefore a major obstacle to digital preservation (see Reference [15], p.7).

The EPUB
be layered on top of the EPUB specifications. A producer can, for instance, use one of the three major
rights mapagement systems in the market (Amazon DRM, Apple FairPlay DRM for books bought-fijom
iBooks, an

DRM prot;
part of the
provided t
chosen pr
versions w
other forn{

If presery
watermar
publicatio
shall use 3
the submi
submitted|
also specif
preserved
users who

0.3 Digit4

The inforn
percentag
sure that t

Digital pr¢
is as follovy

we ne

softw
applic

Adobe DRM), or some other DRM system along with some additional platform-targeting.

ection should be removed from EPUB publications during pre-ingest by the prieducer or
ingest process by the OAIS archive. In practice, only national libraries maybhe-able to do t
hat legal deposit act and / or copyright act guarantee them such privilege. lf migration is
bservation strategy, existing EPUB publications will be converted into more modern E
rhen rendering tools for old versions are no longer available, and (éventually) migrated i
ats.

ed EPUB publications are not directly accessible by the~public, removing DRM, dig|
king, and other protection mechanisms from the archived, documents is not a risk. W
s are delivered to the customers as dissemination infdrntation packages (DIPs), the arch
combination of administrative and technical means to-protect the documents as require
bsion agreement. These means may include adding"DRM protection mechanism into the
to the user according to the requirements of thesSubmission agreement. The agreement 1
y the customers the archive is entitled to serve; for instance, it is possible to require that
documents can only be disseminated to the-producer, and the producer will serve the ¢
do not have direct access the OAIS archive:

] preservation

hation society is dependent on successful long-term digital preservation. When an increag
e of information is produced;and published only in a digital format, it is important to m
his information remains available in the distant future.

servation is not about preserving just bits, but about preserving access. The “business lo
s:

bd software and-hardware to render content for human users;

ire changes-over time; there are new versions from old applications, and entirely
htions;

new

1

corredtly

updated applications may not be able to render outdated file formats or format versi

sa
is,
he
UB
to

ital
hen
ive
] in
DIP
hay
the
nd-

ing
hke

pic

ew

DNS

digital preservation makes an effort to have all archived content in stable formats. Publications

should also contain the smallest possible amount of features which are not commonly supported
in software packages used to render the content in these formats, and also avoid adding links to
external resources since then the long-term access to the publication requires also persistence of
these external resources.

when necessary, data in old formats may be migrated into more modern formats or updated versions

of the same format. For instance, an e-book in EPUB 3.0.1 format may be migrated to EPUB 3.2.
when version 3.0.1 is no longer widely supported by reading systems.

16) htt

viii

epubtest.org/results
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since the aim is to preserve the content, not the bits, the bits may change as a result of version
updates and format migrations.

Many OAIS archives preserve successive versions of archives publications, because migration may
change the look and feel of the original document, or even its intellectual content.

In many countries, national libraries are responsible for preserving the published cultural heritage for
the future generations, while national archives take care of governmental publications, irrespective of
which format they are available in. All of these resources have to be preserved for decades, centuries

even. Then again, publishers may guarantee continuous access to the subscribers of electronic serials

and_oth ntent. If thi ither th lisher or a third-party should 1

inary digital asset management systems are not suitable for long-term preservation;-ther
mal practice to separate short-term and long-term information management into.differer|
ever, this does not mean that digital archiving is independent of the routine life’cycle of d
ital preservation is a long process that begins when publications are created.

servation metadata, which allows the publication to be found, rendered and aut

uld be provided by the original creator of the publication. It is alSo important to keep pr
uirements in mind when preparing a publication, if it is known‘that it has to be preserved
e. Any feature in a file format can be either essential, useful, meutral, questionable, or even
nterproductive from a long-term preservation point of view. However, publishers are lil
features that let them achieve their own goals, and preServation may not be among them

There are archivable versions of some file formats. PDF/A (ISO 19005-1:2005) is probably the b
exgmple. It specifies how to use the PDF for long-term'preservation. An example of a counter]
feafure for preservation in PDF is font referencing; therefore in PDF/A all fonts shall be en
order to guarantee that the document can be réndered correctly.

PDF/A forbids also the use of encryption, because encryption is generally regarded as a ris
term preservation. But storing unencrypted documents is a risk as well, because if they are s
authorized usage is easy. Therefore, ac€ording to the Digital preservation handbook!22l:

Information security methods such as’encryption add to the complexity of the preservation process|
be qvoided if possible for archival copies. Other security approaches may therefore need to be mor¢
applied for sensitive unencrypted files; these might include restricting access to locked-down t
controlled locations (secure rooms), or strong user authentication requirements for remote access,

In
re
PD
the
dog

a]g‘der to guarantéethe correct processing of PDF/A files, there are specific requirementg
ing systems, such as support for embedded fonts. There are three versions of the spq
F/A-1 is basédion PDF 1.4, PDF/A-2 adds features from PDF 1.5, 1.6 and 1.7, and PDF/A-3 ¢
features-of PDF/A-2 as well as allows the embedding of other file formats into PDF/A c
umentst#],

k after the

bfore itis a
t systems.
ocuments.

henticated

ectly, is a prerequisite for digital preservation. Some preservation’ metadata elements can or

bservation
| for a long
downright
kely to use

estknown
broductive
bedded in

|k for long-
tolen, non-

and should
rigorously
brminals in

for PDF/A
cification:
pntains all
pnforming

mendation

The FI/A (Tagged Image for Archival) standard initiative intended to create an ISO recom

o : 41 £ 4 L b £ oo 1 h 4o ol 4] x b
tO UPLIIITIZT UIT TUTIIIAU SPTUITILALIUIT TUTD dI'tIIIVdAdD pulrpgusts. UIITUT TUIIAlTIy LT Prujtit wds

isbanded

in 2016, and the TI/A draft the initiative completed in September 2016 is only available in the project
Intranet. However, the original TIFF/A (later TI/A) draft from February 2015 is a public document
available on a PREFORMA project web sitel?). Although this TIFF/A specification is only a draft, it is
probably a good idea to use in archival TIFF images features specified mandatory in the specification,
and avoid the ones which are forbidden.

The motivation behind the TI/A initiative can be applied to other image formats as well, and there are
also points the EPUB community might agree with Reference [22]:

17) http://www.preforma-project.eu/dpf-manager.html
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The versatility of the TIFF format has made it very attractive for memory institutions for long-term archival
of their digital images. However, since the TIFF format offers such a great flexibility, it is not guaranteed
that in the future a standard TIFF reader will be able to read some TIFF images.

The limitations of the baseline TIFF are too severe for many applications in digital archiving. It is important
that, besides crucial technical metadata such as ICC color profiles (in case of color images) also important
descriptive metadata is stored within the image file. Having descriptive metadata available (such as content
description, iconography, copyright and ownership information etc.) is crucial for every archive. Having this
information in the same file as the image data guarantees that this information will always be associated
with the image.

TIFF is ndt an EPUB core media type, but four other image types have been listed; GIF, JPEGPNG,

and SVG.

is significant from a digital preservation point of view how these formats and othep

media typgs are used in the EPUB context. Image and audio files embedded in an EPUB publi¢ation
require migration before the EPUB publication itself has to be migrated into a more modern-file for
if commonly available EPUB reading systems no longer support these file formats. Thisy\document d

not provi
of such ta
libraries (
when the
formats us
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e guidelines for creating archivable files in EPUB 3 core media types, due to'the magnit
5k. But EPUB community should follow the archival file format lists of’hational archive;
for example the Library of Congress file format list!8) and the U.S. Natjonal Archives list
rore media file format list is updated. Publishers should also consider the persistence of
ed when creating EPUBs for which the need for long-term preservation is foreseen.

ment does not require any changes to be made to the EPUB versions in production now

re
ay
at,
es
1de
or
19)
file

or

ire versions of it. However, with each new EPUB standard version it is necessary to ch

in place for PDF/A: ISO 19005-1 applies to PDF 1¢4) and ISO 19005-2 covers the subseq
nsup to 1.7.

ind related standards

(all parts) provides guidance on how-to utilize the OAIS and current practices of O
| preservation of EPUB publications-TFhe OAIS (ISO 14721) is equally relevant to both part
124 series.

ference model for long-term data storage systems. Itis used by memory institutions (librar
nd museums) and many-ether organizations that need to preserve digital resources in
Although an ISO standard, the OAIS was originally developed by the Consultative Commit
ata Systems (CCSDS)2%, which still maintains the specification.

1 has five fupctional units (Ingest, Archival Storage, Access, Data management
htion) as shownin Figure 1.

ck

22424 (all parts) needs to be revised, since any new-EPUB features can be either useful,
bductive, or irrelevant from a long-term digital pres€rvation point of view. A similar appropch

ent

AIS
5 of

ies,
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tee

hind

18) http://www.loc.gov/preservation/digital/formats/

19) https://www.archives.gov/records-mgmt/policy/transfer-guidance-tables.html

20) https://public.ccsds.org/default.aspx
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he model, the ingest function is responsible for receiving informationfrom producers and|
br storage and management within the OAIS archive. The ingest'acdcepts information - iy
JB publications - from producers in the form of SIPs, performs.quiality assurance checks
| generates an archival information package (AIP) from one_or more SIPs (or multiple A
ble SIP). Finally, the ingest function transfers the new AIPs to Archival Storage and the
criptive information (metadata) to Data Management.
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difying an EPUB publication so that it is suitable for digital archiving is from the OA

22424 (all parts) is that the model provides.a,terminology, information package data mo
rall framework within which digital preservation can be performed.

N
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ive and systems used by producers. The Producer-Archive Interface Methodology
dard, also known as PAIMAS (ISO 20652), covers the first stages of the ingest process
OALIS. It provides a basis for detailed specifications on how production systems commur
S archives. One such specification is DEPIP, the Data Exchange Protocol for Interoper:
servation (ISO 20614). Fhe'DEPIP is intended for systems used by libraries, archives, and
er domains are likely tocreate their own API specifications.

e%her OAIS nor this document describe”the interface between a repository system ug

of
thefre are tasks thatjare part of non-OAIS unit Pre-ingest, or things a producer shall take ca
prdparing a SIR.Other OAIS units are beyond the scope, and therefore archival or disseminat
functions suéh-as migration or creation of dissemination information packages are discuss
pag

were no longer approved as preservation format, the archive would be obliged to migrate

TS CLnZ200

preparing
this case,
on the SIP,
[Ps from a
hssociated

S point of

W a part of pre-ingest and as such not a part of the OAIS model. The importance of the OAIS to

del and an

ed by the
¢ Abstract
efined by
icate with
\bility and
museums.

hll the functional units of the OAIS model, this document covers only the ingest unit. Iln addition

Fe of when
on related
ed only in

sing. Itis.dssumed that ingest does not require any major changes, although if EPUB for sgme reason

the EPUB
archive to

publi€ations into eligible file format. Even

eement might require the

OAIS submission agreements specify the principles of how documents should be prepared and
to the repository system. If the archive uses migration as the preservation method?b, s

submitted
ubmission

agreements should specify file formats (and metadata formats) suitable for submission and/or archival,
or refer to external documents listing these formats. File formats suitable for submission but not for

archival are migrated during the ingest process, although the original files may be included

in the AIP.

21) In this document, preservation method is assumed to be migration. In practice, emulation can also be applied
if it is important to preserve the original look and feel of the publication. In an ideal world such migrations between
the file formats would be lossless; in practice that is not the case. Migrated document could look different even if
the content is the same, and in the worst case semantics changes as well. Therefore archives often preserve also the

original version of the archived resource, alongside more modern versions.
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Therefore archives often preserve also the original version of the archived resource, alongside more
modern versions.

The submission agreements may also refer to SIP schema specifications, which provide more guidelines
for document producers. Schemas may utilize long-term preservation standards such as METS (Metadata
Encoding and Transmission Standard). Together the submission agreement and related documents
should give a producer a clear idea on when and which publications should be sent to the repository
system, which file formats and metadata specifications should be used, means of data transfer available
etc. These requirements should cover both ingest and dissemination; that is, submission of documents
to the repository system by the producer, and retrieval of the archived documents by customers.

This docu
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access to H

ISO/IEC T
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earlier EPUB versions, they do not need to be migrated, provided that'a) submission agreement speci
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ment outlines the general principles for the submission of EPUB publications from dig|
hgement systems to repository systems. The principles of archival storage or disseminat
1 documents are not covered here, because OAIS archives may apply various méethods

to meet the requirements of submission agreements. Bit level preservation is“also ou
purpose of this document is to make it easier for producers and OAIS archiyes to prese
PUB documents.

S 22424-2 provides a technical basis to meet the principles listed.in”this document
metadata required for long-term preservation, and a method for“packaging this metad
Figinal EPUB container.
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CHNICAL SPECIFICATION

ISO/IEC TS 22424-1:2020(E)

Digital publishing — EPUB3 preservation —

Part 1:

Principles

1 | Scope

Th¢ ISO/IEC TS 22424 series supports long-term preservation of EPUB publications \
strategy. This document considers EPUB features from a long-term preservation peint of
EPUB features are forbidden and some others required, depending on how they\relate to a

pre

ISQ

practices of OAIS archives.

servation. EPUB publications constructed according to these guidelines are Suitable for pre

[EC TS 22424-2 makes EPUB compliant with Open Archival Information'System (OAIS) a

ia a dual
iew. Some
long-term
servation.

hd current

2 [ Normative references

Th¢ following documents are referred to in the text in such“a way that some or all of the¢ir content
corstitutes requirements of this document. For dated réferences, only the edition cited applies. For
undated references, the latest edition of the referenced‘document (including any amendmen{s) applies.
ISQ 14721, Space data and information transfer systems — Open archival information systeny (OAIS) —
Reference model

3 | Terms and definitions

Foil the purposes of this document, the terms and definitions given in ISO 14721 and the folloying apply.
ISQ and IEC maintain terminological databases for use in standardization at the following addresses:
— | ISO Online browsing platform: available at https://www.iso.org/obp

— | IEC Electropedia:iavailable at http://www.electropedia.org/

NOTE Unless,stated otherwise, the terms have been adopted from ISO 14721:2012.

31

administrative metadata

metadata,(3.33) that provides information (3.28) to help manage a resource, such as when and how it
wap Created, file type and other technical information, and access rights

Note 1 to entry: The definition is adapted from Reference [24].

3.2

archival information package
AIP
information package (3.29) consisting of content information (3.6) and associated preservation

des

3.3

cription information (PDI) (3.41), which is preserved within an OAIS (3.36)

archive

OAIS archive
organization that intends to preserve information (3.28) for access and use by a designated
community (3.11)
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3.4

authenticity
property that an entity is what it claims to be

Note 1 to entry: Authenticity is judged on the basis of evidence.

[SOURCE: ISO/IEC 27000:2018, 3.6, modified — Note 1 to entry has been added.]

3.5

consumer
role played by those persons or client systems, who interact with OAIS (3.36) services to find preserved

informatiop (3.28) of interest and to access that information in detail

Note 1 to emtry: This can include other OAISs, as well as internal OAIS persons or systems.

3.6

content infformation

set of information (3.28) that is the original target of preservation or that includesypart or all of t
informatiqn

Note 1 to lentry: It is an Information Object composed of its Content Data Object and its Representa
Information.

3.7

context information

informatiop (3.28) that documents the relationships of the contentinformation (3.6) to its environmg
Note 1 to gntry: This includes reasons why the content information was created and how it relates to of

content inf

3.8
core med
set of publ

Note 1toe
5.1 of Refen

EXAMPLE
other still i

foreign format or core media type.

39
data, pl
reinterpre

interpretafion, or processing

rmation objects.

a type
cation resource (3.45) for which no fallback (3.23) is required

ence [18].

Core media types for still'images are image/gif, image/jpg, image/png and image/svg+xml.
nage file format is foreign-ahd requires a fallback, meaning the same resource expressed in anof

table representation of information (3.28) in a formalized manner suitable for communicat

hat

ion

bnt

her

(try: The definition is adapted from Reéférence [18]. Core media types have been specified in chapter

Any
her

on,

[ive

Note 1 to gntry: Pata are often understood as taking the form of a set of values of qualitative or quantita
variables.

[SOURCE: IS651272617 311151

3.10

descriptive metadata
descriptive information
metadata (3.33) about a resource for example for discovery and identification

Note 1 to entry: These can include elements such as title, abstract, author, and keywords.

Note 2 to entry: The definition is adapted from Reference [24].
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3.11

designated community

identified group of potential consumers (3.5) who should be able to understand a particular set of
information (3.28)

Note 1 to entry: A designated community may be composed of multiple user communities. The community is
defined by an archive (3.3), though this definition may change later on.

3.12

digital preservation
series of managed activities necessary to ensure continued access to digital materials for as long as
nedessary

Notle 1 to entry: Digital preservation refers to all of the actions required to maintain access to \digit4l materials
nd the limits of media failure or technological and organizational change

Notle 2 to entry: Those materials may be records created during the day-to-day businéess of an oijganization;
"bojrn-digital” materials created for a specific purpose (e.g. teaching resources); orythe products of digitisation
projects.

Notle 3 to entry: The definition is adapted from Reference [25].

EXAMPLE1 Short-term preservation - Access to digital materials.éither for a defined period of| time while
use|is predicted but which does not extend beyond the foreseeable future and/or until it becomes inaccessible
becpuse of changes in technology.

EXAMPLE 2 Medium-term preservation - Access to digital'materials beyond changes in techrlology for a
deflned period of time but not indefinitely.

EXAMPLE 3  Long-term preservation (3.31) - Access\to digital materials, or at least to the informition (3.28)
conftained in them, indefinitely.

padkaging, distributing, controlling, and tracking content based on rights and licensing informdtion (3.28)

3.14
digital signature
signhature

data (3.9) appended toyor a cryptographic transformation of, a data unit that allows the recipient of
thel data unit to proye the source and integrity of the data unit and protect against forgery,[e.g. by the
redipient

[SQURCE: ISOAIEC 19784-1:2018, 4.34, modified — Note 1 to entry has been removed.]

3.15
disseniination information package
DIR

information package (3.29), derived from one or more AIPS (3.2), Sent by an archive (3.3) to a consumer
(3.5) in response to a request in the OAIS (3.36)

3.16

distributable object

component of an EPUB publication (3.21) that can be reused in other contexts

Note 1 to entry: A distributable object can be a complete EPUB content document (3.19) (e.g., a chapter of a
book), a section of such a document (e.g., an exercise or a promotional excerpt), a media resource (e.g., a video
or interactive feature), or a combination of such resources that are not necessarily contiguous within the parent
EPUB publication but are intended to be able to be distributed as a unit.

Note 2 to entry: The definition is adapted from Reference [26].
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3.17
e-book
electronic

book

non-serial digital document, licensed or not, where searchable text is prevalent, and which can be seen
in analogy to a print book

Note 1 to entry: The use of e-books is, in many cases, dependent on a dedicated device and/or a special reader or
viewing software.

[SOURCE: ISO 2789:2013, 2.3.19, modified — "eBook" has been replaced by "e-book"; "(monograph)" at

the end of

the definition has been removed; Note 2, 3 and 4 to entry have been removed.]

3.18
EPUB con
ZIP based

Note 1 to emtry: The definition is adapted from Reference [18].

3.19
EPUB con
publicatioH

Note 1 to eptry: The definition is adapted from Reference [18].

3.20
EPUB nay|
specializaf
navigation

Note 1 to emtry: The definition is adapted from Reference [18]:

3.21

EPUB publication

collection
container |

Note 1 to emtry: The definition is adapted.from Reference [18].

3.22

EPUB rea
reading s
system th
EPUB sped

Note 1 to eptry: The definition is adapted from Reference [18].

3.23
fallback

fainer
packaging and distribution format for EPUB publications (3.21)

fent document
resource (3.45) that conforms to one of the EPUB content document definitions

igation document
ion of the XHTML content document (3.58), containing-human- and machine-readable gla
information (3.28)

pf one or more renditions (3.52) conferming to the EPUB specifications, packaged in an Ejf
3.18)

ling system

ystem

Wt processes EPUB publications (3.21) for presentation to a user in a manner compliant W
ifications

bal

'UB

ith

mechanisn

h vriith which vorciance afthe camo rocaurcoin di
AW R eFSHoRSoHhe-SaHnefesoudceh-at

Note 1 to entry: A reading system (3.22) that does not support the file format of a foreign resource (3.25) shall
traverse the fallback chain until it finds a version it can render.

Note 2 to entry: The definition is adapted from Reference [18].

3.24

fixity information
information (3.28) that documents the authentication mechanisms and provides authentication keys to
ensure that the content information (3.6) object has not been altered in an undocumented manner

[SOURCE: ISO 13527:2010, 1.4.2, modified — The example has been removed.]
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3.25
foreign resource
publication resource (3.45) that is not a core media type (3.8)

Note 1 to entry: The definition is adapted from Reference [18].

3.26
identifier

data (3.9) string or pointer that establishes the identity of an item, institution, or person alone or in

combination with other elements

Note 1 to entry: EPUB 3 specifies unique identifiers (3.57) and release identifiers (3.50); the latter is a.combination
of dunique identifier and the last modification data of the rendition (3.52) of the resource.

[SQURCE: I1SO 8459:2009, 2.27, modified — Note 1 to entry has been added.]

3.27

independently understandable

chdracteristic of information (3.28) that is sufficiently complete to allow it td be/interpreted, upnderstood,
and used by the designated community (3.11) without having to resortte special resources pot widely
avdilable, including named individuals

3.28

infprmation

any type of knowledge that can be exchanged

Notle 1 to entry: In an exchange, this is represented by data {3.9):

EXAMPLE A string of bits (the data) accompanied by & description on how to interpret the string of bits as
nurphbers representing temperature observations measured in degrees Celsius (the representation information).
3.29

infprmation package

logjcal container composed of optional-gontent information (3.6) and optional associated pireservation
description information (3.41)

3.30

long-term

perjiod of time long enough,to raise concerns about the impact of changing technologies| including
sugport for new media,and data (3.9) formats, and of a changing designated community (3.]1), on the
infgrmation (3.28) being held in an OAIS (3.36)

Notle 1 to entry: This.period extends into the indefinite future.

3.31

long-term preservation

act|of maintaining information (3.28), independently understandable (3.27) by a designated fgommunity
(3.113,with evidence supporting its authenticity (3.4) over the long-term (3.30)

3.32

manifest

EPUB manifest element that provides an exhaustive list of the publication resources (3.45) that constitute
the given rendition (3.52), each represented by an item element

Note 1 to entry: The definition is adapted from Reference [18].
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3.33
metadata

data (3.9) about other data, documents, or records that describe their content, context, structure,
format, provenance, and/or rights

[SOURCE: ISO 5127:2017, 3.1.10.26.01, modified — Note 1 to entry has been removed; "describes" has
been replaced by "describe"; "data format" has been replaced by "format"; the words "attached to them"

at the end

3.34
METS

of the definition has been removed.]

Metadata
standard f

Note 1 to emtry: The definition is adapted from Reference [25].

3.35
migration
means of g
software g

Note 1 to e

the ability for clients to retrieve, display, and otherwise use them in the face of censtantly changing technolo

Note 2to e

make an exfact digital copy or replicate original features and appearance and still maintain the compatibilit

the resourd

Note 3 to emtry: The definition is adapted from Reference [25].

3.36
Open Arc]
OAIS
archive (3
systems, t
designated

Note 1 to
distinguish

Note 2 to
Recommen
unrestricte

Note 3 to
reference
environm
term preser

s{otry: The OAIS abbreviation is also commonly used to refer to the Open Archival Information Sys
e

Encoding and Transmission Standard
or presenting metadata (3.33) using XML

eneration to the next

htry: The purpose of migration is to preserve the intellectual content.of“digital objects and to re

htry: Migration differs from the refreshing (3.49) of storage media in that it is not always possibl

e with the new generation of technology.

nival Information System

3), consisting of an organization, which may be a part of a larger organization, of people
hat has accepted the responsibility*to preserve information (3.28) and make it available {
community (3.11)

entry: It has a set of responsibilities, as defined in Clause 4, which allow an OAIS archive td
ed from other uses of the teym ‘archive’.

entry: The term ‘Opery’ in OAIS is used to imply that this Recommendation and future reld

Hations and standards are developed in open forums, but it does not imply access to the archiy
d.

del (3.47))standard which defined the term. The standard is a conceptual framework describing
t, functional components, and information objects associated with a system responsible for I
vation(3.31).

vercoming technological obsolescence by transferring digital resources from one hardwafre/

ain
y.

b

e to
y of

hind
0a

be

ted
e is

fem
the
ng-

3.37

package document
publication resource (3.45) that describes one rendition (3.52) of an EPUB publication (3.21)

Note 1 to entry: The package document carries meta information (3.28) about the rendition, provides a manifest
(3.32) of resources and defines the default reading order.

Note 2 to entry: It specifies all tools required to render the document, provides an exhaustive list of resources
belonging to the document, and defines their default reading order.

Note 3 to entry: The definition is adapted from Reference [18].
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3.38

PDF

Portable Document Format

set of formats and open standards maintained by the International Organization for Standardization
for producing and sharing electronic documents

Note 1 to entry: An open format was originally developed by Adobe Systems.
Note 2 to entry: The definition is adapted from Reference [25].
3.39

PDF/A
versions of the PDF (3.38) standard intended for archival use

Notle 1 to entry: The definition is adapted from Reference [25].

3.40

pre¢-ingest
actjons required before data (3.9) can be submitted into an OAIS archive (3.3}, including negotiation of
datja acquisitions, checking rights and access criteria, licensing, and data-siubmission

No]e 1 to entry: This area also includes activities involving data producer(8.43) support and training

Note 2 to entry: Pre-ingest is not a function in the standard OAIS (3.36))model, but activities in this arpa can form
a significant part of a producer’s responsibilities.

Note 3 to entry: The definition is adapted from Reference [27].

pre¢servation description information

infarmation (3.28) necessary for the adequate preservation of content information (3.6) that can be

rol¢ played by thoSe)persons or client systems that provide the information (3.28) to be presgrved

Notle 1 to entr{*This can include other OAISs (3.36) or internal OAIS persons or systems. The produder does not

information (3.28) that documents the history of the content information (3.6)

Note 1 to entry: This information states the origin or source of the content information, any changes that may
have taken place since it was generated, and who has had custody of it.

Note 2 to entry: The archive (3.3) is responsible for creating and preserving provenance information from the

point of ingest; however, earlier provenance information should be provided by the producer (3.43). Provenance
information adds to the evidence to support authenticity (3.4).
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3.45

publication resource
resource that has the content or instructions contributing to the logic and rendering of at least one
rendition (3.52) of an EPUB publication (3.21)

Note 1 to entry: The definition is adapted from Reference [18].

EXAMPLE

Examples of publication resources include a rendition’s package document (3.37), EPUB content
document (3.19), EPUB style sheets, audio, video, images, and embedded fonts and scripts.

3.46

reference
informatio|

Note 1toe
content inf

EXAMPLE

3.47

reference
frameworl
developmg

information
n (3.28) that is used as an identifier (3.26) for the content information (3.6)

try: This also includes identifiers that allow outside systems to refer unambiguously tp a particyilar

rmation.

An ISBN is a type of reference information.

model
x for understanding significant relationships among entities in, dnjenvironment and for
nt of consistent standards or specifications supporting that environment

Noteltoe

education gnd explaining standards to a non-specialist.

3.48

reformatiing
copying infformation (3.28) content from one storage medium to a different storage medium (me
reformatting) or converting from one file format to a different file format (file reformatting)

Note 1 to emtry: The definition is adapted from Referenee [25].

3.49
refreshin
copying in|

Note 1 to emtry: The definition is adaptedfrom Reference [25].

3.50

release identifier

identifier (|
to determi

Note 1 to er

Note 2 to emtry:{The definition is adapted from Reference [18].

try: Areference model is based on a small number of unifying concéepts and may be used as a basis

D
=1

formation (3.28) content from*one storage media to the same storage media

3.26) that allows,ahy instance of an EPUB publication (3.21) to be compared against anot]
ne if they arelidentical, different versions, or unrelated

try: Releaseidentifiers consist of a unique identifier (3.57) and the last-modified date of the docum

the

for

dia

her

Pnt.

3.51
remotely-

hosted resource

objects hosted outside the EPUB container (3.18)

3.52
rendition
rendering

of the content of an EPUB publication (3.21), as expressed by an EPUB package

Note 1 to entry: The definition is adapted from Reference [18].

3.53

repository system
long-term preservation (3.31) system used by an archive (3.3)
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3.54

spine

EPUB element that defines the default reading order of the EPUB publication (3.21) content by defining
an ordered list of manifest (3.32) item references

Note 1 to entry: The definition is adapted from Reference [18].

3.55

submission agreement

agreement reached between an OAIS archive (3.3) and a producer (3.43) that specifies a data (3.9) model
and any other arrangements needed for the data submission session

Note 1 to entry: This data model identifies the format/content and the logical constructs used by the producer
and how they are represented on each media delivery or in a telecommunication session.
3.56
subbmission information package
SIF

infgrmation package (3.29) that is delivered by a producer (3.43) to an OAIS.(3.36) to be used tq construct
or ipdate one or more AlPs (3.2) and/or the associated descriptive inforiation (3.10)

3.57
unjque identifier
primary identifier (3.26) of an EPUB publication (3.21), which may be shared by one or several renditions
(3.52) of the same EPUB publication that conform to the ERUB-Standard and embody the sanje content

Notle 1 to entry: The definition is adapted from Reference [18].

3.58

XH[TML content document
EPUB content document (3.19) that conforms™“to the profile for HTML defined in XHTML content
doquments

No]e 1 to entry: see EPUB Content Documents 3.0.1, chapter 2.

Notle 2 to entry: The definition is adapted from Reference [18].

4 | Abbreviated terms

AIR archival information package

DIR dissemination information package
DRM digital rights management

OAJS Open Archival Information System
PD preservation description information
SIP submission information package

5 Packaging standards

An archiving process includes several distinct steps. A producer - which may be the publisher or other
body acting on behalf of the publisher, such as the archive itself - creates a submission information
package (SIP) and transfers it to a repository system in an OAIS archive. The archive performs a quality
control process to the SIP and, if the package meets the criteria set in the submission agreement, accepts
it, creates an archival information package (AIP) and transfers the package to archival storage. During
ingest some of the files or metadata records within SIP may be migrated to new formats or additional
metadata may be added.
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The OAIS archival storage function stores, maintains, and retrieves AIPs. Maintenance may include
for instance frequent error checks to protect the data against bit rot. In order to keep the documents
understandable it may also be necessary to migrate22) them in new formats, or to update the AIP with
additional metadata related to emulation. Migration and other preservation related tasks may be
carried out by the producer, OAIS archive and/or third parties. The party or parties responsible should
be specified in the submission agreement.

The OAIS Access function allows users to retrieve information from a repository system in the form
of dissemination information packages (DIPs) which can include all or parts of the data and metadata
of an AIP. Differences between SIPS, AIPs and DIPs can be substantial, depending on the preserved

\IS

content, regu

does not r
and metad

Transfers
change frd
administr

an EPUB publication is created according to the requirements in this document)there should be
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pquire a 1:1 relationship between information packages, so one AIP can contain docufig
ata from multiple SIPs or vice versa.

of package states (SIP to AIP to DIP) do not mean that the content shall change.
m SIP to AIP can be minimal, that is, the content information remains the-same, but sg
tive metadata is added into the AIP about the actions taken during the ingest proces;

bformatting the EPUB publication itself. During ingest it is enough to,check the validity of

and if there are no issues, it can be stored "as is". Some archives. may choose to apply e
tial ingest procedures (that is, avoid even validity checks) if the producer is well known
ch as other OAIS archive.

n package (SIP). SIP consists of data objects and representation information with wh

b the standards and specifications the produceriand the archive have agreed upon in
n agreement. If a SIP does not meet the requirerments, ingest to the repository system f3
a SIP may contain unarchivable resources, ‘provided that they have been encoded in
e manner.

ht and structure of all information packages in repository systems MUST be standardiz
several packaging standards available, but the most commonly used one is the Metad
and Transmission Standard (METS23)) developed by the Library of Congress. The usq
he container standard is recommended, although this document does allow the use of of]
standards as well.

hiner standards - including METS - are rich specifications there is a need to create profile
v they should be used, ISO/IEC TS 22424-2 provides a METS profile for EPUB. Other contai
are not taken into'account; if METS is replaced by another container specification, profil
e done separatély.

Some digital preseryation projects have developed tools for creating SIPs that meet the pro
requirements, which makes it a lot easier to submit information to the repository system. Produc
should neyertheless have at least basic understanding of digital preservation, since pre-ingest st
from docymént-creation to SIP submission should not risk the authenticity of the documents to|
submittedltarthe QAIS archive A simple model of such steps is shown in Figure 2
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22) From OAIS point of view, migration is a complex process which involves export of the document (as a migration
DIP) and then migration during "ingest as new manifestation".

23) http://www.loc.gov/standards/mets/
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ure 2 — Information flow between production system and OAIS archive (Reference

ferent disciplines, even if they all use OAIS, will develop interfaces optimized for their g
1 if the payloads are not the same, technical metadata standards will als¢ differ. Domain

he library domain rely on METS and PREMIS specifications. Some“ibraries use Baglt24
TS for storage of ditigal objects, but Baglt specification does not require knowledge of the
he resources in the container, whereas METS supports such.metadata. Therefore Bagl
brnative to METS for long-term preservation.

ntually develop different preferences?®). And even,if the same standards were used, th
lied in a non-interoperable way even within thessdme domain. Therefore creating set g
files is important in digital archiving.

Construction of OAIS informatiomwpackages

Overview

ording to the Open Archival lidformation System (OAIS) specification2®), information pa
tainer that contains two types of Information Objects, the content information and the pr
cription information (BDI)”. Content information is the data that needs to be pres
servation description information is the metadata and other information that is needed
serve, find and undérstand the data in long-term.

servation description information consists of reference information, provenance i
text information, fixity information, and access rights information. See the OAIS specific
lepth explahation of these.

ording-to the OAIS specification (pages 4-35),

17], p13)

'wn needs.
have also

pted different packaging and preservation metadata standards. Almaost all digital archivipg projects

instead of
semantics
L is not an

" and may
ey may be
pplication

rkage is “a
pservation
brved and
n order to

riormation,

ion for an

IS and the

fi[tis necessary to distinguish between an Information Package that is preserved by an O/

Information Packages that are submitted to, and disseminated from, an OAIS. These varian

t packages

are needed to reflect the reality that some submissions to an OAIS will have insufficient PDI to meet
final OAIS preservation requirements. In addition, they MAY be organized very differently from the
way the OAIS organizes the information it is preserving. Finally, the OAIS MAY provide information

to Consumers that does not include all the PDI with the associated Content Informa

tion being

disseminated. These variants are referred to as the Submission Information Package (SIP), the Archival
Information Package (AIP), and the Dissemination Information Package (DIP). Although these are all

24)
25)
26)

https://tools.ietf.org/html/rfc8493

https://www.cen.eu/news/calls/Calls/CEN-Call_for-tender_Digitalcinema.pdf
http://public.ccsds.org/publications/archive /650x0m2.pdf
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Information Packages, they differ in mandatory content and the multiplicity of the associations among
contained classes.

The principles listed below provide SIP production guidelines for document producers (publishers or
third parties creating EPUB publications). The creation of the principles has been inspired by the draft
common requirements published by the E-ARK project (see Introduction to the Common Specification
for Information Packages in the E-ARK project, version 2.027)). Although E-ARK has served as a model
for this document, these requirements have not been aligned with those of E-ARK, and therefore there
may be significant differences between the specifications.

6.2 Gengeralprimnciptes

6.2.1 ERUB publications shall be sent to a repository system as well-formed and complete
submissign information packages (SIPs)

— This document does not assume that publishers create SIPs. The OAIS producer may be a third pdrty
acting on behalf of the publisher, such as hosting platform or other production'vendor or even [the
OALIS grchive itself.

— This document and its accompanying document are mainly concerned with the structure nd
content of SIPs. The way EPUB publications are archived and disseminated (the structurg of
archival information packages and dissemination information packages, or AIPs and DIPs) depehds
on thelsubmission agreements made between the archive and théproducers, and on the operatignal

iples of the archive, and is beyond the scope of this decument. It is possible that an EJUB

tion is migrated into another format during ingest,~and disseminated again as an EJUB
tion. If so, the OAIS archive may also preserve (inbit level) the original file.

ted EPUB publications shall be conformant:with EPUB requirements28) and conformapce
be validated.

— Submitted EPUB publications shall either contain or at least facilitate access to all the data and
metadata required to render the content information successfully.

i. Preview publications may be submiitted, even though they are by definition not completg, if

the final documents are sent when ready. Depending on the submission agreement, the arclive
mpy preserve just the final.version, or both versions of the resource. Identifiers shall be uped
in|such a way that the OAIS archive will be able to link all versions of the publication and delete
pileview versions, if that is the agreed preservation policy.

ii. Distributable objedts)shall not be submitted individually. They may be embedded within ERUB
publications, but.the archive is not obliged to deliver them as DIPs unless the submisgion
agreement mandates that.

iii. Fgnts shall.be embedded into the EPUB publication in full and un-obfuscated, if font licepse
alJowsthat. If submission agreements allow submission of EPUB publications with obfuscated
o1l non-embedded fonts, there is a risk that such publications become unusable in the futurg.

iv. Related resources such as audio and video should be embedded in the EPUB publication.

v. Remotely-hosted resources should be avoided, but if used, it is necessary to ensure that all
remote data is available to the OAIS archive so that the data can be incorporated into the AIP
during ingest, and permission to do this shall be explicitly agreed upon in the submission
agreement, especially if the publisher is not in full control of remote data.

27) https://www.dilcis.eu/specifications/common-specification

28) Conformance requirements for EPUB publications and reading systems have been specified in chapter 3.1 of
EPUB Publications, version 3.0.1.
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vi. Descriptive and other metadata should be embedded in the SIP. METS mdRef element may only
be used if a) referred metadata is part of the same SIP, or b) the archive is able to retrieve any
linked external metadata and incorporate it into the AIPs in an appropriate format.

vii. Permission to use remote resources and metadata shall be specified in the submission

agreement. If there are remote resources or associated metadata linked to the SIP with a LINK

element, these external resources will be retrieved as part of the ingest process an

d included

in the AIP. If external resources cannot be retrieved, the ingest process fails. Submission
agreement should specify how to handle such a situation. For instance, the agreement can
require the producer either sends a new SIP with all the data and metadata embedded into it,

ormalkoc curathattho archivaic allawad ta accoce ramata data and motadata Thao
T Eo-Oor-E-tiicrtt e e V- E oo V- e et O e e e Ot E—ter e et S tertrertel— 11

Tricre

shall specify acceptable metadata and file formats.

H

The SIP should be checked for viruses and malicious software before submission td the OA
Some producers may not be able to make virus checks, but all OAIS archives shall be. Vi
are commonly done during ingest.

EPUB publications in SIPs should not be encrypted, because that|compromises
preservation. If data is submitted in an encrypted format, the archive shall receive
decryption information/details within the SIP, as agreed in the submission agreement or
When the archive disseminates the archived data to its customers; it can be encrypted a

DRM protection, if any, should be removed by the producer before the document is

ermission

IS archive.
rus checks

long-term
necessary
blsewhere.
bain.

cubmitted.

If the content in the SIP is DRM protected, the archive(shall receive the necessary information/

details to remove the DRM protection within the SIPxas agreed in the submission agy
elsewhere. Such permission may be producer-specifi¢, based on the submission agree

eement or
ment, or a

generic permission, based on e.g. the Copyright Act.

If data is compressed, the user of the compression method shall be specified using the Compression
metadata element in the EPUB’s encryption.xml file.

The submission agreement should specify atleast one EPUB reading system capable of ren
submitted EPUB publications successfully. Knowing the reading system requirements

makes it easier for the archive to‘design and implement the ingest process. Although
publications will usually be validated only with automated tools29), the archive should
validate that the received EPUB can be presented to the customers, and check for instan
and feel of archived EPUB.publications before and after migration. This is possible only if t
can operate the reading systems that can render the archived publications successfully.

dering the
n advance
submitted
be able to
Ce the look
he archive

Each SIP should specify EPUB reading system or systems, which can render the EPUB pulblication in
the SIP. If this information is missing, reading system or systems shall be specified in the qubmission
agreement.

Multiple-fendition EPUB publications may be designed for multiple reading systems, in yhich case
the submission agreement may require the archive to carry out at least occasional chedks in all of
thesereading systems. If so, all these reading systems should be listed in the submission 4greement.

3 5 5 ] g - stem should
be described in the document’s technical and/or preservation metadata, since such information is
valuable for preservation and archival access purposes.

STUD cC U D puo O Ca 10 ad FSVS SV

If the optimal EPUB reading system is no longer available, the archive should, with permission and
support from the producer, either find another suitable reading system or modify the ingest process
so that the EPUB publications affected by this change can be used by another EPUB reading system.
While this document is about the "state" in which the EPUB publication itself shall be in order to be
archivable, the SIP may include a lot of other information (metadata, executables, other renditions
of the EPUB publication, additional documentation etc) which may make it easier to preserve the
intellectual content in the long-term.

29) One such tool is Epubcheck, available from https://github.com/idpf/epubcheck
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6.2.2 Regardless of its type or format, it shall be possible to include any data or metadata in SIPs

It should be possible to maintain the SIP and EPUB specifications independently, i.e. so that any
change to SIP does not automatically mean that the EPUB format needs to be updated and vice
versa. The exception from this rule is that any existing and future features in EPUB specification
which are relevant from long-term preservation point of view such as font embedding shall be taken
into account in the SIP specification.

This document does not set a priori constraints either to the current or future versions of EPUB
with regard to the choice of metadata and file formats or either’s versions (see note 1 below on
EPUB Core media types)

The submission agreement should specify metadata formats and file formats approyed |for
submilssion and archival. For EPUB publications, at least Dublin Core metadata format and all ERUB
core media types shall be supported by the archive in order to guarantee efficient processing of
EPUB jpublications.

Submission agreements should specify what kind of executables can be embedded in the submitfted
EPUB publications (see note 2 below on interactive e-books and EPUB publications).

NOTE The EPUB community can change the list of EPUB Core Media Typesany time, independent offthe
EPUB §pecification updates. New core media types can be approved and old,ones deprecated. If core mg¢dia
types are not checked from long-term preservation point of view, some new EPUB core media types can turn
out to be non-archivable.

File fofmat lists in submission agreements may cover all EPUB core media types or - if the prodycer
does rjot use all the core media types - just a subset of ther. When a core media type is deprecated,
the prpducer (if it still exists) and the archive should décide whether the file format in questioh is
migrafed or kept as is (and emulated). If the latter, it hay be necessary to migrate the deprecated
file format when DIP packages are created.

E-books are likely to contain more interactiye features in the future. From preservation poinf of
view if is therefore a problem that there are yarious ways in which EPUB 3 can support interactiyity.
On th¢ other hand, some EPUB reading systems do not support interactivity at all, and even if |t is
supported, it is possible that different reading systems do not behave identically, partly becapse

Archive grong-te preservatio ervice O HBpubticatio OuUTa RKeep JCK O
core media types and consider the possibility of including them on the list of archivable formats. If
this is not viable, the archives should maintain clearly defined and well tested migration pathways
from non-archivable core media types into archivable formats. Then the archive would not need
to migrate these images during ingest and it would be possible to preserve EPUB publications

unchanged39).

If there is a foreign resource embedded or linked to a submitted EPUB publication, a fallback chain
endinginacoremediatyperesourceshould be provided evenifthe foreignresourceisinanarchivable

30) An OAIS archive does not need to migrate non-archivable file formats during the ingest process. Depending on
the preservation strategy, migration can only happen when a real risk to the format emerges - such as the loss of
applications capable of rendering it - or when the document is disseminated for the first time.

14
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format. (Note that this requirement is stricter than those in EPUB 3 and 3.0.1 specifications, which
require a fallback only in certain situations.)

The producer may include foreign resources (and metadata formats) in submitted EPUB publications
if they have been specified as suitable for ingest and/or archivable in the submission agreement, or
if their METS encoding in SIPs makes it possible to ignore them during ingest (see below).

[fforeign resources and metadata are originally in un-archivable formats (formats thathave notbeen
specified as acceptable in the submission agreement), they shall be migrated during pre-ingest. The
SIP may contain either just migrated publications, or both the original and migrated publications.

Note that the preservation method may be either emulation or migration, so this requir

ment does

not mean migration-only approach.

Core mediatypes and foreign resources notspecified in the submission agreementmay be
if and only if the submission agreement allows it. METS encoding of these files in SIPs sh
possible to skip their validation against the generic ingest criteria during the ihgest pro

submitted
all make it
Cess (since

otherwise the SIP shall not pass the validation) and therefore passed diregtly to AIP. Thie specifics

of this type of encoding shall be defined in the submission agreement.

If there are alternative versions (renderings) of the publication to/e-included in the SIP
not archivable, they should be migrated into acceptable file fermats prior to submiss
producer or a third-party preparing a SIP on behalf of the producer. For instance, if PDF i
as not archivable but PDF/A is, the producer should create@PDF/A version of the docum
will then be submitted to the repository system alongsidethe EPUB publication of the s4

If these non-archivable originals are submitted, theifMETS encoding in SIPs shall make
to skip validation against the generic ingest criterid during the ingest process (since oth
SIP would not pass) and therefore passed directlyto AIP. The specifics of this type of enc
be defined in the submission agreement. Ideally, a well-designed and built repository syst
be able to validate any file format. In practice; there are file formats validation tools cann
If there is a need to preserve these filesiftbit-level, they have to be ignored during valida

NOTE2  EPUB 3 Fixed Layout Properties.

In digital preservation the usual aim is to preserve intellectual content. Preservin
original look and feel of the document is more challenging, although that may be require
resources or collections. Reflowable EPUB publications are designed so that their log
can change with no impaet on semantics, which is a good thing from the digital preserv
of view, since in these documents EPUB content presentation adapts to the user prefer
display properties;-which will change in the future.

In fixed layQut.EPUB publications the intellectual content and the design of the docum
be separated: any change in the appearance of the document may cause significant
the meaning or even lose it completely. Therefore fixed-layout EPUB publications give t

which are
jon by the
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me work.

it possible
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ding shall
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htion point
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creators’greater control over presentation. This control is based on a set of metadata
with which the intended rendering dimensions can be specified (ISO/IEC TS 30135-7).

properties
owever, if

thierdocument is migrated, these metadata properties may be lost, and even if that does ot happen
changes In hardware (e.g. display technologies], operating systems, and middleware may change
the original look and feel of the document. Therefore emulation of the original hardware and
software environment is likely to be the best approach for preserving such documents.

Submission agreements should specify if submission of fixed-layout EPUB publications is allowed
and if so, how they are treated during ingest. One solution is to include in SIPs also reflowable
versions of these publications. If this is not possible or practical, SIP should contain metadata
supporting emulation of the EPUB publication or publications in the package.
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6.2.3 It

should be possible to transfer SIPs by any means, methods, or tools from the

submitting organization to the repository system

may li

mit the options available by specifying the protocols to be used during submission.

transfer method.

Althoughtherearenogenerallimitations (itispossibletousee.g. FTP or UPS), submissionagreements

SIPs shall be composed so that their structure and content does not limit the use of any particular

6.2.4 The archive shall have a way to verify the identity of the submitting organization/person,

no matter;

If sub
perso

There
record
secur

1SO/IH

-how-the-informationpackagesaretransferred———————————————

ission is taken care of by a third party service and the producer is a different organizatio
, the archive shall be able to verify the identity of both of them.

are various ways to implement this requirement, including digital signatures, seeure chann|
ling relevant information within the SIP as metadata, or even manual exé¢hahge of data
media.

C TS 22424-2 provides an example of how a digital signature can betused for verification.

6.2.5 There is no 1:1 relation between OAIS information packages

SIPs s
DIP cad

Durin
instan
in sep
ingest
scope

6.2.6 A
submitted

A SIP
A SIP

hall be composed so that their structure and content shallriot prescribe or limit SIP -> All
nversions.

b ingest, it shall be possible to transform one SIP into1-n AIPs, or many SIPs into 1-n AIPs.

ce, a SIP might consist of all yearbooks of a publishér (e.g. 15 EPUBs) which are then archi
hrate AIPs. Relevant data and metadata shall always archived; number of AIPs created dur
depends on the internal practices and processes of the archive, which are not within

of this document.

SIP may contain 0-n EPUB 3 publications, and one EPUB 3 publication may be
to the repository system in 1-nSIPs

may contain only metadataabout EPUB publication, not the publication itself.

may contain multiple ‘\EPUB publications; for instance, different renderings of the sg

docu
publi

A SIP

ent31). If so, the SIP shall contain descriptive and administrative metadata which allows th
tions to be ingested separately.

ay contain dlternative renderings (such as PDF or DOCX) of the publication, but if so, the

shall dontain all@dministrative metadata required for processing of these versions, and explain
the relations Between these renderings.

A singlle ERUB publication may be split into multiple SIPs if there is a valid reason to do so, suc
the coppléxity or large size of the document.

h of

els,
on

For
red
ing
the

me
ese

SIP
ing

Tas

6.2.7 The information package type (in this case, SIP) shall be indicated

— Only packages which are marked to be SIPs will be ingested. AIPs, DIPs and unlabeled packages are

not su

itable for ingest.

31) OAIS archives can have different ideas of what “interrelated” means. For instance, archives tend to prefer large
SIPs which contain a large number of documents gathered for years, while libraries archive publications on an
individual basis.
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6.2.8 SIP packaging method shall not restrict the application of any preservation method

— Although the most common preservation method is migration, some archives may choose emulation
asthe primary approach, whichwill have animpactonthe OAIS preservation description information

6.2

required.

Some information objects (such as programs) are not suitable for migration. Submission agreements

should specify a preservation strategy for such resources.

.9 The packaging method shall not limit the size of the SIP

6.3

6.3

6.3
wit

.2

Some archives can have problems in e.g. validating and ingesting very large data objects:
risk that the SIPs are becoming too large for the submission method used or the ingestipr
by the archive, an appropriate splitting mechanism should be applied. Describing.such m
is beyond the scope of this document.

Identification of information packages and their content

1 It shall be possible to identify any SIP uniquely both during‘and after the ingest

Since multiple SIPs may be submitted to the repository systeém,simultaneously, there is
identify all packages in a (globally) unique manner. Identification will also make it possib
the packages with appropriate submitters, earlier subfissions etc. Such identificati
streamline the whole submission process and any potential communication between t|
and the submitting organization.

Once the ingest process has been completed and 1-11 AIPs have been formed, the SIP itselfi

needed, but sometimes it is necessary to acquire more information about submitted p;r

from the producer, and SIP identifier is often necessary for that. Therefore, both the SI
and the AIP identifier(s) which the praducer receives after the SIP has been ingeste
persistent.

There are circumstances in which~AIP identifiers should be not only persistent, but al
unique. For instance, an OAlS-archive can cooperate with other archives by exchangi
order to share the bit level.\preservation costs.

The entire SIP or parts(of'it shall be resubmitted in a revised format if the ingest process
errors in the package. To keep track of the packages, SIPs shall have unique identifiers.

Information-objects (EPUB publications, PREMIS preservation metadata record
hin SIPs shall be identified uniquely and persistently

Identifieys have many vital uses in digital preservation. They are used as access keys to th
contentin repository systems and facilitate information exchange with external systems.
also-enable linking different versions of an archived document to each other. More
identifiers it is possible to link documents and descriptive/administrative metadata re

fthereisa
bcess used
cchanisms

process

a need to
e torelate
helps to
he archive

5 no longer
blications
identifier
d shall be

50 globally
hg AIPs in

ails due to

etc.)

e archived
[dentifiers
over, with
cords that
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describe them. These links enable the archive to e.g. create dissemination information packages
with the requested content.

Submission agreements shall specify identifier systems used, their location (EPUB document or
SIP) and who is responsible of creating them (producer, archive or a third party). For instance, if the
use of EPUB release identifiers is forbidden because the repository system does not support them,
another means of identifying releases is needed.

International standard identifiers, such as ISBNs for books and DOIs for articles, shall be used as
EPUB unique identifiers whenever possible. Any exceptions (such as using other identifier systems
for releases which do not have ISBNs) should be specified in the submission agreement.
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6.3.3 ERUB Fragment Identifiers should not be used in EPUB publications sent to a repositoily
system, unless the submission agreement explicitly allows their use

6.4 Strycture of informationpackages

It should be possible to express the identifiers (also) as actionable HTTP URIs. Usage of persistent
identifiers (Handles, DOIs, URNSs, or ARKs) is recommended.

If there are multiple renditions of a work in an EPUB publication, requirements in the EPUB Multiple-
Rendition Publications 1.0 specification shall be followed. Each rendition of an EPUB publication in
a SIP shall have its own identifier.

The SIP should contain separate descriptive and administrative metadata records for each rendition,
and these records shall have their own identifiers.

NOTE1 According to EPUB Multiple-Rendition Publications 1.0, the need to include more than one
renditfon of the content In an EPUB publication has grown as reading systems have become_.njore
sophisticated. In addition to optimizing the layout, adapting the content to specific reading systems’[can
involv¢ changing the content itself. Adaptation can also involve the prose of a textual work;-insteadl of
publisling several single-language EPUB publications, multiple translations can be published as a simgle
multipje-rendition EPUB publication.

NOTE Standard work identifier such as ISTC (International Standard Text Codg) \would be an ideal
means|of linking all manifestations to each other. Unfortunately, there is no widely uSed/standard identifier
for texfual works, and therefore this document does not require work level identification. However, if such
identiffer is available and supported in all applications involved, it is a good idea\to use it. Work identiffers
can befused to detect duplication of intellectual content in the archive, and if they are used in producers’ pnd
publishers’ systems as well, it is possible to check overlap and possible gaps:

EPUB |Canonical Fragment Identifiers define a standardized method of referencing content within
an EPUB publication through the use of URI Fragments{From the digital preservation point of view,
fragment identifiers can be problematic if the preservation strategy is not emulation, sincer:FRI
fragments are media type dependent. Following.migration, the fragment identifiers may no lonfger
be furfctional, because the new media type dogsnot support them.

ment identifiers are allowed, the producer and the archive should take this into accounf in
preservation planning, and design migrations so that the functionality provided by the fragment
identifiers is preserved.

Submissiop information packages shall be built so that their components can be logically and physically

separated|from one anothet

For eafch rendition.of'the EPUB content document, there shall be a manifest file, which identifies and
describes a set.0f-resources that collectively compose a given rendition of a document, and ERUB
spine,|which provides a default reading order for a given rendition.

EPUB Open-Container Format (OCF) defines a file format and processing model for encapsulatig a
set of telated resources (for instance, renditions of the same resource) inta a single-file (Z1P) ERUB

container32).

The structure of each EPUB ZIP archive shall be described using the EPUB container.xml file
(which describes the locations of root files of available renditions of the EPUB publication, and the
rendition’s package document and navigation document).

EPUB package document and EPUB navigation document shall contain all metadata needed for
rendering the publication, including the recommended reading system.

32) EPUB specifications do not require or recommend any specific ZIP tool. It is possible to use for instance ePubPack
(https://sourceforge.net/projects/epubpack/) to create EPUB ZIP containers from a folder.
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