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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 document and those intended for its further maintenance are
described in the ISO/IEC Directives, Part 1. In particular, the different approval eriteria needed for

Introduction and/or on the ISO list of patent declarations received
list of patent declarations received (see http://patents.iec.ch).

constitute an endorsement.

For an explanation of the voluntary naturé
expressions related to conformity assessment)\
World Trade Organization (WTO) principles j
.org/iso/foreword.html.

This document was prepared b¥ Jomt (Techmica itte€ ISO/IEC JTC 1, Information technology,
Subcommittee SC 29, Coding ofqudiv, pi Itimedi hypermedia information.

Alist of all parts in the I@
Any feedback or questionson

complete listing of these bod

bd be directed to the user’s national standards body. A
ww.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 thg

This document provid rat will allow the community to create an ecosystem

of novel, interoperablesolution genomic information processing. In particular, it offers:
— Consistent, gej:r desigyed format definitions and data structuresto store sequencing
and alignment if 1ation. ¢ framework which can be used as a foundation to implement

transmission protgcols inspired 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 normative 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 sequence read, or a paired sequence
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 is a too small unit 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.

data. The classification of sequence reads into classes enah
data access. In fact, access units inherit a specific data ¢hs

independently. Figure 1 shows ho access units, b n{.génomic records relate to each other in the
ISO/IEC 23092 series data strN (\
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Figure 1 — Access units, blocks and genomic records
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Figure 3 — Decoding process

This document defines the syntax and semantics of the data formats for both transport and storage of
genomic information. According to this document, the compressed sequencing data can be multiplexed
into a normative bitstream suitable for packetization for real-time transport over typical network
protocols. In storage use cases, coded data can be encapsulated into a file format with the possibility
to organize blocks per descriptor stream or per access units, to further optimize the selective access
performance to the type of data access required by the different application scenarios. This document
further provides a reference process to convert a normative transport stream into a normative file
format and vice versa.
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The International Organization for Standardization (ISO) and International Electrotechnical
Commission (IEC) draw attention to the fact that it is claimed that compliance with this document may
involve the use of a patent.

ISO and IEC take no position concerning the evidence, validity and scope of this patent right. The
holder of this patent right has assured ISO and IEC that he/she is willing to negotiate licences under
reasonable and non-discriminatory terms and conditions with applicants throughout the world. In this
respect, the statement of the holder of this patent right is registered with ISO and IEC. Information may
be obtained from:

GenomSys SA

EPFL Innovation Park Building C
CH-1015 Lausanne

Switzerland
info@genomsys.com

asUbject of
pidentifying

Attention is drawn to the possibility that some of the elements of this d
patent rights other than those identified above. ISO and IEC shall not bé
any or all such patent rights.
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Information technology — Genomic information
representation —

Part 1:
Transport and storage of genomic information

1 Scope

This document specifies data formats for both transport and storage ofg
the conversion process.

2 Normative references

1) Under preparation. Stage at time of publication: ISO/IEC FDIS 23092-2:2019.
2) Under preparation. Stage at time of publication: ISO/IEC FDIS 23092-3:2019.
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