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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.

The procg¢dures used to develop this document and those intended for its further maintenance-
described|in the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed-for {
different fypes of ISO documents should be noted. This document was drafted in accordance with {
editorial fules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

Attention|is drawn to the possibility that some of the elements of this document may)be the subject
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Introduction

The document management industry is heavily reliant on standardized file formats for both long-term
storage and interoperability purposes.

Effective document management often requires the selection of an appropriate storage file format and
eventually conversion between the native digital document format and the selected storage file format.

This document provides information and guidelines on file formats to assist in the selection of file
formats.

© ISO 2018 - All rights reserved v
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D

ocument management — Digital file format

recommendations for long-term storage

1 storage,

It 1s applicable to the selection of file formats to be used to store electronic docunients. If provides

gujdance that takes into account:

—| the durability of documents in a readable form;

—| fidelity to the original and data integrity;

—| interoperability, i.e. independence from creation applications, information systems and|rendition
platforms;

—| compliance with relevant laws and regulations;

—| compliance with format specifications;

—| reducing costs by reducing the number of conversions/migrations over time.

Thiis document is applicable to all office activities (e.g: text processing, spreadsheets, presentatigns), email

anfl static web pages, as well as all types of electFonic components, including images, video and sound.

It does not apply to database formats.

2 [ Normative references

Thie following documents aresreferred to in the text in such a way that some or all of thejir content

constitutes requirements of.this document. For dated references, only the edition cited applies. For

undated references, the latest edition of the referenced document (including any amendment§) applies.

ISQ 12651-1, Electronic-document management — Vocabulary — Part 1: Electronic document imaging

3 | Terms and definitions

For the ptirposes of this document, the terms and definitions given in ISO 12651-1 apply.

[SQ and IEC maintain terminological databases for use in standardization at the following adtiiresses:

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

— IEC Electropedia: available at http://www.electropedia.org/

4 Basic selection criteria according to the content type description

4.1 General

The following criteria can be considered when selecting a file format:

— the file format functionality, i.e. the type of content it is able to support (e.g. text only, enhanced text
with images or style sheets, images, video, sound);

© ISO 2018 - All rights reserved 1
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— the file format specifications that are made available as an open standard;

— the file format that can be used in the intended application;

— the metadata that can be incorporated into the file;

— the likelihood that a reader or a player will still be available on a long-term basis;

— whether the file format has widespread support by the industry and vendors.

4.2 Sel

|

4.2.1 Flle format description

The uncornstrained availability of a file format specification is essential for the development,of software
products, how and in the future, that are capable of correctly representing the content offiles of this type.

End users{should seek assurance of the openness (free availability) of a file format'specification befgre
using thig format for long-term storage. If file format specifications are not freely available, the file
format is hot recommended for long-term retention and could be used only after'a comprehensive rfsk
analysis.

The file fqrmat should be available as an open standard, which has been-developed and is maintairled
by an authoritative, neutral standardization body with no copyrightTestrictions or fees for use.

Electroni¢ content can be stored in a document management environment so that software and/
or users dan use the content. There are standardized and non-standardized file formats that can|be
considered. Non-standardized formats should only be usedstith caution and only if the file formaf is
fully docymented. Examples of standardized file formats ‘include JPG and PDF (and the PDF sub-sets).
Non-standardized, but widespread (and commonly used) formats include TIFF, which is a proprietary
format. The decision to use (select) standardized-formats versus non-standardized formats shotild
be considered by the end-user organization ard is dependent on other aspects of the document
management system. For example, a document-may be received in PDF format, but then its pages njay
be extracted into TIFF or JPG for further processing, such as data extraction, etc.

4.2.2 Long-term availability of readers or players

From a l¢ng-term storage/archival perspective, the organization should always take into accoynt
the potenftial need to migraté _and/or convert existing formats. As technology continues to matyre
and expand, file formats are-Being updated as required. For example, the PDF subsets that are npw
available.|As a result, forniats that are in use today may need to be updated to ensure the usability] of
the infornpation they eontain is retained in the future.

An organigation nfay need to maintain the originals of documents that contain essential information for
authenticity andintegrity, such as digital signatures, seals or timestamps, recognizing that migratiqn/
conversioh tosanother format could invalidate those elements. The organization should recognize the
existence [of different use cases for file formats and take this into account when selecting long-term file
formats.

It is also important to take into consideration that a tool or application has to be available that can
properly open and display the contents of the file. These “readers” should be kept up-to-date so that
they are able to function in the current operating environment. In cases where non-standardized
formats are used, it is important that the organization is able to maintain a reader to open/read the
files. As technologies change and expand (e.g. a new sub-set of PDF), the organization should verify that
the reader is not only able to open/display new files, but also legacy files.

There are three strategies for managing reader applications:

— porting the existing software to new operating systems;

2 © ISO 2018 - All rights reserved
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developing new software for new operating systems;

— emulation supporting the continuous usage of old software in new computing environments.

The first two options are suitable for widely adopted file formats. Porting is considered when the
corresponding cost is relatively low. Developing new software allows the user to add new functionalities
and to improve usability.

4.2.3 File presentation stability
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C_o ytentretainedforlegal-orrecords—management-purposes-should-be-s tored—using tarmper resistant
filg¢ formats.
Filps should not depend on external resources that could be modified or become unavailable in 1
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Dif

anced text is characterized by the fact that:
letters can be presented using different fonts;
images can be represented using different file formats.

eader may only support a reduced set of fonts. If there is.a need to use one or more fonts i
those of that reduced set, the additional fonts should be embedded inside the file. Sinc
rease the file size, it can be preferable to only use the fonts that are supported in the reduc

here different fonts are supported by the readeryit is preferable to allow only embedde

ernal readers. However, the availability of these external readers should be demonstra

4 Software and/or operating system migrations

5ts should be performed to provide assurance of the fidelity of the rendering when:
porting the existingsoftware to new operating systems;

developing new.software for new operating systems;

emulation §apporting continuous usage of old software in new computing environments,

.5 File format selection

he future.

s should not contain embedded code (e.g. macros) or other features that’could clhange the
re;[lresentation of the file content.

h addition
e this can
ed set.

] fonts, in

eader may only support a reduced set of\image formats. It may support additional formats using

ted in the

2D

Consideration should be given to the following criteria when selecting a file format:

©lI

any intellectual property associated with the use of the format;
available software tools for reading and writing the format;
long-term access to the technical specification(s) defining the format;

certification and/or compliance related to the format.

SO 2018 - All rights reserved
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5 File formats

5.1 General

To reduce the volume of information processing, it is important to consider compressing the data (e.g.
images, sound and video) while preserving the required quality and usability (e.g. evaluating the sound
quality for the listener). For digitizing analogue materials or digital recordings for the purposes of
long-term preservation, any lossy compression process should be avoided. Only a few of the numerous
compression methods are identified below. It is important to understand that the same format name

may be s

ared by a family of sub-formats with different compression characteristics.

5.2 Cod

Plain text
IEC 646, 1

NOTE
better sery

5.3 Ved

531 2

ed text

file contains only characters and special symbols. Different encodings can be used. See IS
50 1073 (all parts), ISO/IEC 8859 (all parts) and ISO/IEC 10646.

Text documents requiring the advanced visual representation of the text to” be ‘preserved can
ed by using a different preservation format.

tor graphics

D graphics

Example flile formats for two-dimensional (2D) graphics are:

liter graphic metafile (CGM), see ISO/IEC 8859 (all parts), which is a standard for the exchar
ptention of 2D graphic data;

— scala
(W3
the vi

53.2 3
Example

— JT, se
repu

le document format (PDF), see ISO 32000:(all parts);

le vector graphics (SVG),~which is a recommendation of the World Wide Web Consortit
), based on the language XML for 2D graphics. SVG fidelity can vary significantly according
wer.

graphics
ile formats{or three-dimensional (3D) graphics are:

ISO 14306, which is used primarily in industrial use cases as the means for capturing a
osing lightweight 3D product definition data;

0/

be

ge

ng

to

nd

— PDF

0

— PDF/E, see ISO 24517-1;

— product representation compact (PRC), see ISO 14739-1;

— STEP,

see [SO 10303 (all parts), which can represent 3D objects and related information;

— extensible 3D (X3D), see ISO/IEC 19775 (all parts), which is a 3D-directed graphic and multimedia

file fo

rmat. It was created by the consortium Web3D with the aim of succeeding VRML 2.0.
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5.3.3 Technical drawings

Example file formats for technical drawings are:

— PDF, see IS0 32000 (all parts), which is for technical drawings exchanges in unrevisable mode;

PDF/E, see ISO 24517-1.

5.4 Images

Ex

mbple file formats forimages (raster granhics) are:
r [=] Y [=] r J

M4
los

5.5

5.5

bitmap (BMP), which is a very widely used proprietary format adapted to large-sized\inpages; it is

not generally compressed, however, this format accepts a lossless compression;
digital negative (DNG), which is a format derived of TIFF that records the raw,signals of g
graphic interchange format (GIF), which is suitable for images in 256 coloubs or fewer;

Joint Photographic Experts Group (JPEG), which is widely used in digital photography and
in ISO/IEC 10918 (all parts);

JPEG 2000, see ISO/IEC 15444-1 and ISO/IEC 15444-2, which-is an evolution of JPEG wi
compression, lossless support and greater bit depths;

portable network graphics (PNG), which supports 16 million colours and is defined in ISO/I

tagged image file format (TIFF), which is a BMP graphic file format widely supported
manipulation applications and which can supportmulti-page images;

tagged image file format/electronic photography (TIFF/EP), which is a digital image f]
standard, see ISO 12234-2;

PDF, see ISO 32000 (all parts);
PDF/A, see ISO 19005 (all parts);
PDF/E, see ISO 24517-1.

ny formats support image compression to reduce the amount of space required for stor

ameras;

is defined

th greater

[EC 15948;

by image-

ile format

hge. Using

sy or lossless compression should be considered according to the context. Lossy paranmeters can
impact image quality'depending on the compression-decompression processes used.

b Sound

.1 Linear formats for sound files

Ex

himple linear formats for sound files are:

©lI

pulse code modulation (PCM), which is a generic name indicating a process of digitalization of the

audio data without compression; the resolution is defined by the frequency of sampling

(kHz) and

the length of the digital word describing the sample (number of bits), it is generally admitted that
the minimal quality of the restoration of the music corresponds to the format of the audio digital

compact disk (see CD audio format below);

linear pulse code modulation (PCML) format, which proposes a type of multi-channel encoding (up

to six ways);

CD audio (CDA) format, which contains digital characteristics of conversion strictly dedicated to a
physical media (a compact disk); the CDA quality (44,1 kHz on 16 bits) establishes a reference point.

SO 2018 - All rights reserved
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5.5.2 Lossless compression formats

An example of a lossless compression format for sound files is:

— freelosslessaudio CODEC (FLAC), whichis aformatof compression-decompression (CODEC) without
loss, specific for audio; reduction of size can be from 30 % to 70 % according to the characteristics
of the source; it can process any audio data PCM, at any depth and frequency of sampling, from one

to eig

ht channels.

5.5.3 Lossy compression formats

Examples

— MP3,
(MPE
comp

— advanjced audio coding (AAC), which is an extension of the coding MPEG 2 stemnting from seve

firms

— Vorbi

5.5.4 Ceontainer formats

As the na
without ¢

Example qontainer formats for sound files are:

— wave

— broadcast wave format file (BWF), which is,a format audio container defined by the European Un
of brdadcasting (UER) and the European Broadcast (EBU); it integrates only coded WAV formatg i

PCM
— O0GG,

— audio

Lossy corppression processing should be avoided during the digital conversion of audio docume
intended for long-term préservation. Audio formats for archiving (such as WAV or BWF) embed a ling

format (P

5.6 Video

5.6.1 G

of lossy compression formats for sound files are:

which is a process of coding with compression developed by the Moving Picture Expénts Grg
3); it is an abbreviation of MPEG 1 (and MPEG 2, which establishes an extensionj1ayer 3; {
ression ratio MP3 varies 1/4,4 in 1/44 (320 kb/sec to 32 kb/sec);

chosen by Apple that developed its own rights management system (FairPlay);

5, which is a free compression process with 10 levels of compression;

me implies, container formats are formats containing Various types of audio data (with
bmpression).

r MPEG and allows the insertion of documentary data;
which is a free format and generally embeds the open format Vorbis;

interchange file format\(AIFF), which is a proprietary format for compressed data only.

M) of the highest possible resolution.

up
he

ral

or

(WAV), which is a very widespread proprietary format that can welcome numerous file types
whether compressed or not;

on

nts
par

brieral

The specific objectives and needs of the numerous processes involved in capture and handling of video
materials (e.g. the requirements and constraints related to acquisition, recording, transfer, use and
storage of the information) should be taken into account. It is important to use a capture process that

produces

the best possible quality images within the acceptable economic conditions.

Generally, there are three steps of processing:

— coding of the primary components (components - composite PAL/SECAM/NTSC);

— digitalization (Betacam, DV and DVCPRO);

— comp

ression.
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5.6.2 Coding

An

alogue coding of primary signals can be realized in two ways:

system of coding in components: RVB, YUV, YC;

2018(E)

— system of codingin composites, i.e. standards assembly of the components in a single signal following

rival standards: PAL, SECAM and NTSC.

5.6.3 Digitalization

Co

5.4

Thie quantity of captured information (e.g. the file size) and bandwidth constraints frequentl

co
thg
tol

Std
lltc

pr

Thie MPEG standards are as follows.

ded analogue signals are digitalized with variable resolutions:

in cases involving the conversion of signal components, the selection and distributipn of
luminance and chrominance on a line (a line or two maybe ignored), e.g. 4:2:2 (digital Beg
4:1:1 (DV and DVCPRO);

in cases involving composite signals, the sampling directly concerns,thé expanding
luminance and chrominance.

).4 Compression

mpression. Compression techniques are based on the redunidancy of an image (degree of un]
t redundancy from one image to another image (degree ofchange), the desired quality (imp

ndards relative to the coding, conversion, compression and management of content
olboxes" corresponding to various applications,-e.g. operation in a given context, viewin
pservation of information.

MPEG 1: reduction of the flows at 4,5 Mbits/sec.
MPEG 2: reduction applied to-the signal components up to 10 Mbits/sec.
MPEG 3: aims at flows from 18 to 25 Mbits/sec.

MPEG 4: elaborated by means of specifically developed signal processing, this standard
IEC 14496 (all parts), has the authority to accommodate typical multimedia programs
most narrowband (64 kb/sec) to the broadest (1,2 Gb/sec). It covers several applications
scientific imaging, sound synthesis, games, digital TV, etc.) with high degree of interactiy

MPEG 4 Bart 10, see ISO/IEC 14496-10, proposes a very wide range of flows answering, i1
way, ‘every type of application for transmission and recording up to high definition (HD).

In, cases of high-definition video, the Blu-ray Disc format supports a useful maximu

amples of
tacam) or

signals of

y requires
iformity),
erfections

erance), and, finally, on the economy constraints relative to the digital description of inforgation.

ronstitute
b, backup,

, see 1SO/
from the
(creation,

ity.

a flexible

m flow of

©lI
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2, MPEG-4).

ts (MPEG-

Sound with HD is the object of specific coding, due to the required quality and the multi-

broadcasting by six or eight channels.

MPEG 7 (interface of the description of multimedia contents): this standard is not connected to the

ones described above. It concerns the representation of multimedia contents (digital or ana

logue). All

the elements of the document can be taken into account: creation (authors, interpreters, producers),
use [rights of access, distribution (broadcasting)], physical media and digital format (compression),

description of contents, abstract aspects (display, criticism of the contents).
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5.6.5 Video container formats

There are several container formats of video data. The most widespread are:

— audio video interleave (AVI), which is proprietary, developed by Microsoft, and which supports all
types of video or audio compressed files;

— MPEG; certain MPEG standards (MPEG 2/4, MPEG 21) supportinteroperability of various multimedia
contents;

— MOV Quick Time, which is proprietary, developed by Apple, and which manages numerous video

formdts, even the standard HD;

— MXF, which is developed by the Society of Motion Picture and Television Engineers (SMRTE), 4
whicl is an object-based file format that wraps video, audio and other bitstreams optintized
content interchange or archiving by creators and/or distributors;

— OGG (0OGG media video), which is practically the only free format and supports formadts free of vid
complession “Théora”, as well as audio free formats;

— real

of vi
streaming;

— transportstream (TS), which formats the communication of audio, video programmes with techni
data g3s specified in MPEG 2 Part 1;

— video|object file (Vob), which is a format based on the standard MPEG 2 developed for DVD-Vide

— Windpwsvideo media (WMV), which is a proprietary.format, frequently used for the communicat
of audio-video files.

5.7 Office automation
When conisidering office documents, the recommended file format choices include:

— for rejisable documents:

— for urjrevisable decuments:

ﬂledia (RM), which is proprietary, developed by RealNetwork, and which associates the form
eo compression (RealVideo) and audio (RealAudio) to allow the‘broadcasting of continuc

ODF, see ISO/IEC 26300 (all parts), which is an office automation format based on f
gnguage XML;

en Office XML, see1SO/IEC 29500 (all parts);

PPF 1.7, see)ISO 32000-1, which was standardized by ISO in 2008 and its specifications m3
publicly,available; before this standardization, the PDF format had become a de facto standz
dpe fo.its widespread adoption;

nd
for

(S0}

ats
us

cal

on

he

de
rd

PDF2.0,seeISO32000-2, whichwaspublishedin 2017 andisthe first PDF specification developed
within the ISO process; it enhances the PDF format in several ways, including clarifications, new

and improved features, various deprecations, etc.

5.8 Formats suitable for preservation

Example formats for unrevisable documents include the following.

— PDF/A-1, see ISO 19005-1, which answers the problems of long-term archiving. It is important to
note that there are two conformance levels for PDF/A-1.

© ISO 2018 - All rights reserved
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— PDF/A-2, which is based on a PDF 1.7, see ISO 32000-1, and which offers a number of new features:
— JPEG 2000 image compression;
— support for transparency effects and layers;
— embedding of OpenType fonts;

— provisions for digital signatures in accordance with the PDF advanced electronic
signatures (PAdES) standard,

—the possibitity toembed PBDF/Afites T PDF/A=2 for archiving setsof documentsasjndividual
documents in a single file.

Part 2 defines three conformance levels: PDF/A-2a, PDF/A-2b and a new conformance leyel PDF/A-
2u. PDF/A-2u represents Level B conformance (PDF/A-2b), with the additional®eéquiremgnt that all
text in the document have Unicode mapping.

—| PDF/A-3, which allows embedding of arbitrary file formats (such as XM €SV, CAD, word-grocessing
documents, spreadsheet documents and others) into PDF/A files.

PDIF/A-3 should be used with care because it allows arbitrary resources to be packaged alongside the
dofument.

© ISO 2018 - All rights reserved 9
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