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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.

The procedures used to develop this specification and those intended for its further maintenance are
described in the ISO/IEC Directives, Part 1. In particular, the different appr criteria needed for the
different types of document should be noted. This specification was drafted imaccordance 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 f may be the
subject of patent rights. ISO and IEC shall not be held responsiblé for identifyi r all such patent
rights. Details of any patent rights identified during the develomen ent will be in the
Introduction and/or on the ISO list of patent declaratlons receive J rg/patents) or the IEC

list of patent declarations received (see http:

Any trade name used in this specification is informatj
constitute an endorsement.

expressions related to conformity asse
the World Trade Organization (WTO

This specification was pr&
Subcommittee SC 29, Codi

This second editjon ca
technically revis

The main changes £Qm

— Insubclause R the decoding process of pos and rtype descriptors with computed reference has
been clarified™"

— Insubclause 11.3.4 the decoding process of pushin has been revised.

— The decoding of the reverseComp values has been revised.

— The determination of the offset of mismatches within spliced segments has been revised.
— The decoding process for signatures has been revised.

— The signalling of computed references has been clarified.

— In Clause 12 some decoding processes and some transformations have been clarified.
Alist of all parts in the ISO/IEC 23092 series can be found on the ISO website.

Any feedback or questions on this specification should be directed to the user’s national standards
body. A complete listing of these bodies can be found at www.iso.org/members.html.
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Introduction

The advent of high-throughput sequencing (HTS) technologies has the potential to boost the adoption
of genomic information in everyday practice, ranging from biological research to personalized genomic
medicine in clinics. As a consequence, the volume of generated data has increased dramatically during
the last few years, and an even more pronounced growth is expected in the near future.

At the moment genomic information is mostly exchanged through a variety of data formats, such as
FASTA/FASTQ for unaligned sequencing reads and SAM/BAM/CRAM for aligned reads. With respect to
such formats, the ISO/IEC 23092 series provides a new solution for the representation and compression
of genome sequencing information by:

— Specifying an abstract representation of the sequencing data rather than a spg¢ ormat with its

direct implementation.

— Being designed at a time point when technologies and use cases are f . 3
addressing one limitation of the textual SAM format, for which the jmc¢ Qc addition of

different data producers.

— Allowing multiplexing of relevant metad
partitioned at different conceptual levels.

The ISO/IEC 23092 series proyid chnelogy that will allow the community to create an
ecosystem of novel, int i )\ ofgenomlc information processing. In particular
it offers:

— Low latency in data transmission and consequent fast availability at remote locations, based on
transmission protocots.rispired by real-time application domains.

— Built-in privacy and protection of sensitive information, thanks to a flexible framework which
allows customizable secured access at all layers of the data hierarchy.

— Reliability of the technology and interoperability among tools and systems, owing to the provision
of a procedure to assess conformance to this document on an exhaustive dataset.

— Support to the implementation of a complete ecosystem of compliant devices and applications,
through the availability of a normative reference implementation covering the totality of the
ISO/IEC 23092 series.

The fundamental structure of the ISO/IEC 23092 series data representation is the genomic record. The
genomic record is a data structure consisting of either a single sequencing read, or a paired sequencing
read, and its associated sequencing and alignment information; it may contain detailed mapping and
alignment data, a single or paired read identifier (read name) and quality values.
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Without breaking traditional approaches, the genomic record introduced in the ISO/IEC 23092 series
provides a more compact, simpler and manageable data structure grouping all the information related
to a single DNA template, from simple sequencing data to sophisticated alignment information.

The genomicrecord, although itis an appropriate logic data structure for interaction and manipulation of
coded information, is not a suitable atomic data structure for compression. To achieve high compression
ratios, it is necessary to group genomic records into clusters and to transform the information of the
same type into sets of descriptors structured into homogeneous blocks. Furthermore, when dealing
with selective data access, the genomic record unit is too small to allow effective and fast information
retrieval.

For these reasons, this document introduces the concept of access unit, which is the fundamental
structure for coding and access to information in the compressed domain.

ISO/IEC 23092 series d
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Figure 1 — Access units, blocks and genomic records

© ISO/IEC 2020 - All rights reserved ix


https://webstore.iec.ch/publication/67797&preview

This is a preview - click here to buy the full publication

ISO/IEC 23092-2:2020(E)

Dataset Grou i
P | Dataset Group Protection and Metadata i Genomic Reference and Metadata i
i
| Dataset
| Dataset
Dataset Descriptor Stream Descriptor Stream Descriptor Stream
| Dataset Protection and Metadata | E Descriptor Stream Descriptor Stream | Descriptor Stream
IProtection and Metadata Protection and Metadatal PProtection and Metadata!
[ — i e e e T e e o e e s e i e e g
1 . i i
J Access Unit Access Unit Protection Block. Block. ammmmEEE Block. :
I and Metadata (Read Descriptors) (Read Descriptors) Read Descriptors |
R ——— e e o o ] o s o s o g
IAccess Unit +Access Unit Protection Block Block camsEmmn Block 1
1 and Metadata (Read Descriptors) (Read Descriptors) (Read Descriptors) 1
| S R T e e e o o s e e o o e ke e o s
L] L]
L] L]
sEmsEmnn - 5 sEssmnnn
L] L]
[ —— i i ——————— ]
IAccess Unit Access Unit Protection Block Block ammmw
: and Metadata (Read Descriptors) (Read Descriptors)
o T U M e e e o e e e e e e e o o o o e o o e o B

mat with the possibility to organize blocks
gptimize the selective access performance to the
cation scenarios. The ISO/IEC 23092 series further
t stream into a file format and vice versa.

X © ISO/IEC 2020 - All rights reserved


https://webstore.iec.ch/publication/67797&preview

This is a preview - click here to buy the full publication

ISO/IEC 23092-2:2020(E)

B ettt LD
Blloclzl 0 AU Type 1 (P)i | —
— i i
L I Block payload parser l@”—(ﬂ Descriptor decoder I-—:-
BlOCk stream :
payload 1 i '
- I Block payload parser '%‘:LOH Descriptor decoder |-+ datasgt type
: : E MPEG-G records
5 Block : : | 5
o -5 [payload N- Block payload descriptor D R it =
3} ock payload parser }_’I escriptor decoder
S| e | 8 payload p tream N-4 P | E E | datasettype
g |reference| & Block ] - i 2 1
o ] ayload N3, Block payload parser }—L~|desm L8] Descriptor decoder }—'-' ° MPEG-G records
Data Units| *é‘ = l bay P stream N-3| P | g
= =
= access Bk | b e e e e e SR A Z SN,
=Y
o] units % ayload N-23 | descripto . =
= Block payload parser }—p—‘| Descriptor decoder }— 3]
éﬂ g | pay p stream N-2 p AUType 3 (M) 5 dataset type
© A Z Raw reference
/.\
payload N
2L Block payload parse Descriptor decoder S
paramete ﬁ
Parameter set I

Attention is dra
of patent rights ot
identifying any o

© ISO/IEC 2020 - All rights reserved Xi


http://www.iso.org/patents
https://webstore.iec.ch/publication/67797&preview

This is a preview - click here to buy the full publication

@%
S


https://webstore.iec.ch/publication/67797&preview

This is a preview - click here to buy the full publication
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Information technology — Genomic information
representation —

Part 2:
Coding of genomic information

1 Scope

This document provides specifications for the representation of
information:

pes of genomic

— unaligned sequencing reads including read identifiers and q
— aligned sequencing reads including read identifiers andig

— reference sequences.

2 Normative references

ay that some or all of their content
eferences, only the edition cited applies. For
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