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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. In the field of information technology, 1SO
and IEC have established a joint technical committee, ISO/IEC JTC 1.

The procedures used to develop this document and those intended for its further maintenance
are described in the ISO/IEC Directives, Part 1. In particular the different approval criteria
needed for the different types of document should be noted. This document was drafted in
accordance with the editorial rules 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 of patent rights. ISO and IEC shall not be held responsible for identifying any or all such
patent rights. Details of any patent rights identified during the development of the document will
be in the Introduction and/or on the ISO list of patent declarations received (see
www.iso.org/patents).

Any trade name used in this document is information given for the convenience of users and
does not constitute an endorsement.

For an explanation on the voluntary nature of standards, the meaning of ISO specific terms and
expressions related to conformity assessment, as well as information about ISO's adherence to
the World Trade Organization (WTO) principles in the Technical Barriers to Trade (TBT) see the
following URL: www.iso.org/iso/foreword.html.

ISO/IEC 12034-1:2017 was prepared by the Society of Motion Picture and Television Engineers
(SMPTE) and was adopted, under the PAS procedure, by Joint Technical Committee
ISO/IECJTC 1, Information technology, in parallel with its approval by the national bodies of ISO
and IEC.

© ISO/IEC 2017 - All rights reserved


https://www.iso.org/directives-and-policies.html�
https://www.iso.org/patents�
https://www.iso.org/iso/foreword.html�

iTeh Standards
(https://standards.iteh.ai)
Document Preview

ISO/IEC 12034-1:2017
https://standards.iteh.ai/catalog/standards/iso/bacd8e62-354c-4a9¢c-bd27-93e56884a231/iso-iec-12034-1-2017




ISO/IEC 12034-1:2017(E)

ISO/IEC 12034-1
SMPTE ST 2034-1:2017

/IR

ISO/IEC 12034-1 STANDARD 1S0
IEC

3 COMMISSION

International
Organization for
Standardization

Archive eXchange Format (AXF) —
Part 1: Structure & Semantics

Table of Contents Page
o110 o [ SRS 3
INEEIECTUAI PIOPEITY .oeeiiiciieieie ettt et e e e e et e e e e et e e e e e e et te e e e e e aaantaeeeeeeesnstaaeeaeesasneees 3
a1 goo [ Tex 1 o] o FA TP UOUTPPPPPPP 3
S Yoo o[ PP PP PPPP PP PP P P 7
2 CoNfOrMANCE NOTALION .......eeieiie ettt e st e e st e e nbe e e e enbeeesnneeeas 7
3 NOIMALIVE REFEIENCES ...ttt e e et e e e e e e ettt e e e e e s annnbeeae s 7
N B 1= 11011 (o o USRS 8
OIS (o] £ Vo [N 1Y, =T L= T I/ =2 PP PPPPPPPPRPPRTP 13
5.1 Media With File SYSLEIMS .....eeiiiiiiiiiiieee ettt ae e st e e e s e arar e e e e s ssnteereeeesaneneeeaeesennnees 14
5.2 Media WIthOUL File SYSTEMS .....ciiiiiiiiiiiiiiit et 14
5.3 FIE IMAIKS ...ttt e e e e e e e e e e e e nnnnes 15
5.4 Relationships Between AXF Structures and Storage Media TYPES ......cccvvvveeeviiiviireeensnnnnn, 15
6 Archive eXchange Format (AXF) STIUCIUIE ........c.uiiiiiieeiiiiiie it esnneee s 16
6.1  FOrmM Of Data EXPreSSION ....cciiiiiieiiiiiiiitiititiieeeeeeeeettteettaaaaaeaaaaasaasssaassaassassasttestbeansseereeeeeeeees 16
LS = 1Y (T O o = SRR 17
6.3 GeNEral AXF CONCEPLS ...oeiiiiiieeitiie ettt ettt ettt e et e e ran e e s ebne e e snre e e s nnneeenas 17
6.4 AXF Data SITUCTUIES .....oeiiiiiei ittt ettt e et e e e e e e e e e e e e e e e s aaa s s s a s ae bbb bbb n b bbee s reneeeeeeeees 18
7 General Usage CONSIAEIALIONS ........uvieiiiiieiiiet ettt ettt e e e s e e sn e e s nanee s 36
7.1 FHlE NAMING «oee ettt e et e e s e e s tn e e sere e e s nreeeaa 36
A2\ =T = W =T o = L L1 o] o PSR 36
7.3 AXF ODJECE INUEX SITUCIUIES ....uiuiiiiiiiiiiiiiiiiieeeee ettt e e e et e e e e ae e e e e e s s e st sa s s s s aasb e aebeansseneeeeeeeees 37
7.4 Creating, Reading, Writing, Copying, and Transferring AXF Objects.........ccccccecvvvereeerinnnne, 38
7.5 NEStNG AXF ODBJECIS ...ttt ettt e et se e s nnreeen 39
IS o =T o] a1 o To [T PO TP PP PPPPPPPPPPP 39
S Y o T= Lo a1 o T 1= To = PSRRI 39
8.2 Encountering @ SPanning SIUALION............cuuiiiiriieiiie e 43
8.3 Recovery of Spanned AXF ODJECLS .......uuiuiiiiiiiiiiiiiiiieet e rrereeees 43
8.4 SPANNING RUIES .....oeii it e e e e e e s et e e e e s sant e e eeeeesantaaeeaeeeasnnees 43
S B O o ]| (=T o (=T S]] £ SRR 44
0.1  ColleCted Set LINKAGES .......coiiieiiiiiiiiitiiitiiie et et et e e et e e e e e e e e e e et s e et s e s s s aa s aan b besabeaassenesreeeeeees 44
9.2 COlleCted SEt SIIUCLUIE .....coieiiieitiie ettt ettt e e st e e e sbn e e ssbe e e e snneeeans 45
9.3  Add/Replace/Delete PrOCESSES ......ccocuviiiiiiieiiiiie ettt e e 45
S I A I = (o 1q 0T IV T €] o] o PP 46

© ISO/IEC 2017 - All rights reserved



ISO/IEC 12034-1:2017(E)

ISO/IEC 12034-1
SMPTE ST 2034-1:2017

O A o - = 1Y, [ To 1= SRR 48
10.1  AXF Medium [AENLIFIET ....uuuiiiiiiiiiiiiieiieee e e e e e e e e e e e e aaaeaaeeaaaeeas 49
10.2  ODJECE HEAUET ... ..ttt e e e e e e e e e e e e e e e e s e bbbt a e e e e e e e eeteaeaaaaaaaaaeeeeaaenas 52
10.3  Object FragmMent HEAUEN .........cuviiiiiiiiiiii ittt 58
O S 1 1= o o] =] PP PPPPPPPRPRPPPP 61
10.5 ODbject Fragment FOOIEI .........uuiiie ittt e e e et e e e e e s snnaae e e e e e annreeeeens 63
L10.6  ODJECE FOOLET ...ttt ettt et e s re e e st e e s e e e e nreeenas 68
OB A Y o @ o 1=t o = PSP PPPPRPRPPPRP 74
F0.8  UUID ittt ettt b e h et h e e e h et ah e na e e b e e nre e e 78
0N T = o =Y 110 o [ 4= T = SRR 78
0 0 T 1= o o 1= PSSR 79
0 T o = PP EPUPRPRPPR 81
O T I 1= O PP PPUURPTPR 84
L0.13  SYMIINK ..ttt ettt b et e e aa bt e e st e e st e nn e e n b e nre e e 87
O S 1 1= I T PSP EPUPRPRPPR 90
0T R Y o] o] [[o%= 11 o o PP PP PTPPUPRPRPPRI 91
O TN =011 YOS UURRTPR 93
000 A o T i o ] o SRR 95
O S [ =T o1 ) 11T PSSR 97
10.19 CRECKSUMS ...t et e e e e e e e e e e e et e e s s e e s s s e bbb bbb sttt e s aaeeeeeeteaeaaaeaaaeaaaeeaaenas 97
00 2 T o =T o 1= SRR 97
F10O.21  CRECKSUM ..ttt e e e e e e e e e e et e e st e e e s s s bbb e bbb te e et et e et et aeetaaeaaaeeeeeesaenas 98
O Y (=T (o [T SR 100
10.23  MEAIA TYPE ..ottt ettt e e bt e e st e e sa et e e et e e s et e e nn e e e s b e e e n e e e e nre e e 101
10.24  SEUCLUINE VEBISION L.uuiuiiiiitiietiintiitteeeeetietteettaaaeaetaaaestatstaas s s s b ab b e es b taesaserreeetaaetaaaaaaeaeeeseeens 101

Page 2 of 101 pages

© ISO/IEC 2017 - All rights reserved



ISO/IEC 12034-1:2017(E)

ISO/IEC 12034-1
SMPTE ST 2034-1:2017

Foreword

SMPTE (the Society of Motion Picture and Television Engineers) is an internationally-recognized standard
developing organization. Headquartered and incorporated in the United States of America, SMPTE has
members in over 80 countries on six continents. SMPTE’s Engineering Documents, including Standards,
Recommended Practices, and Engineering Guidelines, are prepared by SMPTE’s Technology Committees.
Participation in these Committees is open to all with a bona fide interest in their work. SMPTE cooperates
closely with other standards-developing organizations, including ISO, IEC and ITU.

SMPTE Engineering Documents are drafted in accordance with the rules given in its Standards Operations
Manual.

SMPTE ST 2034-1 was prepared by Technology Committee 31FS on File Formats and Systems.

Intellectual Property

At the time of publication, no notice had been received by SMPTE claiming patent rights essential to the
implementation of this Engineering Document. However, attention is drawn to the possibility that some of the
elements of this document may be the subject of patent rights. SMPTE shall not be held responsible for
identifying any or all such patent rights.

Introduction
This section is entirely informative and does not form an integral part of this Engineering Document.

The Archive eXchange Format (AXF) is an open format that supports interoperability among disparate data
storage systems and ensures long—term availability of data, no matter how storage or file system technologies
evolve. AXF inherently supports interoperability between existing, discrete storage systems, irrespective of the
operating and file systems used, and also future—proofs digital storage by abstracting the underlying technology
so that content remains available across generations of technology development.

At the most basic level, AXF is a file container that can encapsulate any number, size, and type of files in a fully
self—contained and self-describing package. The package contains its own light-weight file system, which
establishes independence from underlying operating systems, storage technologies, and file systems and can
store any type of data on any type of storage media. Inside its packaging, AXF can contain metadata of any
format, applicable to either AXF Objects or to individual files contained within AXF Objects; AXF also carries
key preservation information, such as provenance, fixity, and the like — all key to ensuring long-term robustness
and recoverability.

Historically, digital archive systems have used media data storage formats that are proprietary to their
manufacturers, either intentionally or due to the lack of established standards. There have been neither
interchange of media nor interoperability of archive systems between manufacturers and in some cases
between different archive systems from the same manufacturer. Archives could be orphaned due to support
ending for the systems used to create data archives. End users and manufacturers recognized that the
proprietary nature of archive systems and the data stores that they create result in significant costs of operation
that are unnecessary. These costs could be avoided if there were standardization of the format used for storage
of the data on media and for transfer of the data between systems and locations. AXF permits separating the
stored content from the systems that create and recover sets of data, thereby enabling refreshing of storage
technology, recovering sets of data that otherwise would have been orphaned, and transferring sets of data
between systems and locations.

This standard specifies a structure for data that can be written to any current or future data storage subsystem,
regardless of the type of media on which it is stored. The data can include any types of files and associated
metadata that are stored and transferred together in a structure called an “AXF Object.” A single AXF Object
can be spanned across multiple physical media, can be copied from one set of physical media to another, and
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