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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 proce@lures 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 forj
different types of ISO documents should be noted. This document was drafted in accordance 'with
editorial ryles of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).
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Introduction

With the rise in popularity of peer-to-peer payment systems, relying less on centralized authorities
and instead on aspects of cryptography, decentralized processing and a distributed network for the
maintenance of a shared record of transaction activity, the need to identify the digital tokens issued,
traded, transacted or stored on these networks has grown. Stakeholders in the trading community,
service providers, custodians and regulatory bodies have identified numerous use cases where a
standard identifier for accounting, research, tracking and management of these digital tokens would
improve efficiency and eliminate confusion in the marketplace.

However, the nature of these new types of digital asset means they do not fit within the s
exigting ISO identifiers, in part because they possibly lack clear reference to an issuing aut
will therefore not be considered the liability of an issuing authority or corporate governing h

dig
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is i
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tal assets, in many cases, are cross geographic and monetary governance jurisdictions.

ugh these digital assets are sometimes referred to as cryptocurrencigspovirtual cui

digltal currencies, the term ‘currency’ has a specific meaning as defined byISO 4217. This

conflict with the nature of the digital tokens identified within this.do¢ument due to 4
cribed above; namely, the lack of monetary authority and geographiclocation.

ere traditional financial instruments or currencies are tokenized for electronic exchange
L legal entity including also monetary authority responsible’for it, other International
h as [SO 6166 or ISO 4217, can apply. To eliminate confusion for users of this docu
been taken to provide a clear definition and eligibility ‘criteria for assignment of a di

identifier (DTI).
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5 document is addressed to applicants seeking teidentify digital tokens conforming to th¢
vided in ISO 24165-1. The data elements described in this document are used to distingy
igital tokens from another and are, where¥er possible, objective and publicly availablg
he registry and the issuance of an identifier signifies only the existence of the token
tionship to its identifier.

[SO 24165 series is organized into.the following parts:
ISO 24165-1 describes the miethod of registration and assignment of a DTI.

ISO 24165-2 describes the-data elements required for registration and display on the D]
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INTERNATIONAL STANDARD

ISO 24165-2:2021(E)

Digital token identifier (DTI) — Registration, assignment
and structure —

Part 2:

Data elements for registration

1 (Scope

Thif document defines the data elements included in the registry record and used to estab
reldtionship between a digital token and the identifier assigned according to thé;method in IS
2 |Normative references

The following documents are referred to in the text in such a wdy that some or all of th
conptitutes requirements of this document. For dated referenees;’only the edition cited 3
undated references, the latest edition of the referenced document (including any amendmen
ISOJIEC 10646, Information technology — Universal coded €haracter set (UCS)

ISO| 24165-1, Digital token identifier—Registration, @ssignment and structure—Part 1: |
registration and assignment

3 |Terms and definitions

For|the purposes of this document, the terms and definitions given in ISO 24165-1 and th
apply.

[SO|and [EC maintain terminolegical databases for use in standardization at the following ag
— |ISO Online browsing platform: available at https://www.iso.org/obp

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

3.1

auyiliary digital'token
non-native digital token created as an application on an existing blockchain or other distrib
technology-for its issuance, storage or transaction record

Note Ftoventry: A distributed ledger may support zero or more auxiliary digital tokens.

ish the 1:1
0 24165-1.

Pir content
pplies. For
[s) applies.

Method for

e following

dresses:

hted ledger

3.2

auxiliary digital token distributed ledger
assigned digital token identifier of a distributed ledger without a native digital token or with a native
digital token when the distributed ledger is used as the platform for one or more auxiliary digital tokens
(3.1)

EXAMPLE

If registering an ERC-20 token operating on the Ethereum blockchain, this data element will

contain the DTI assigned to Ether because Ether is the native digital token on a distributed ledger platform that
supports one or more auxiliary digital tokens.

Note 1 to entry: This indicates the DTI of either the type = 1 or type = 2 digital token identifier type used by the
auxiliary digital token (see 5.3).
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3.3

auxiliary digital token mechanism
protocol used to create an auxiliary digital token

EXAMPLE
3.4

ERC-20 (used for Ethereum) and Omni Layer (used for Bitcoin.)

auxiliary digital token technical reference
element, such as a smart contract address, used to uniquely identify an auxiliary digital token’s (3.1)

origin on a

distributed ledger technology platform

3.5
block haslk

cryptogray
consensus

3.6

¢, for an auxiliary token mechanlsm ERC-20, the aux111ary token techmcal reference would llkely
act address with a designated syntax.

hic hash value of the information contained in a block in a blockchain 'as specified by
mechanism

block hash algorithm

cryptograt
the block h

EXAMPLE
3.7

hic hash function, specified by the consensus mechanismef a blockchain, used to prod
sh (3.5)

A double SHA-256 hash (a SHA-256 hash of a SHA-256+hash).

block header

data struct

Note 1 to e
including a

[SOURCE: ]
3.8

ure that includes a cryptographic link to thejprevious block

htry: A block header can also contain a timestamp, a nonce and other DLT platform-specific ¢
hash value of corresponding transaction‘records.

SO 22739:2020, 3.4, modified]

block height

number of
EXAMPLE

3.9
consensus

blocks preceding a given block in a blockchain

A genesis block{3.27) has block height = 0.

binary ch

mechanism change response
ice denoting, if true, that the consensus mechanism used to validate the block at the

bea

the

uce

ata,

fork

block heigHt (3.23) identified in the fork record differs from the consensus mechanism used to validate

the block i

mediately prior to the block at the fork block height identified in the fork record

Note 1 to entry: See 4.1 and 5.3.

3.10

digital token external identifiers type

enumerate

3.11

d list of external identifier (3.18) types for the digital token

digital token external identifiers value
list of other external identifiers (3.18) for the digital token

© IS0 2021 - All rights reserved
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3.12
digital token identifier type
categorization of the digital token identifier within the registry

Note 1 to entry: See 5.3.

3.13

digital token long name

string containing the full name of the digital token, as represented in alphanumeric basic Latin
characters

3.1
digjtal token reference implementation URL
uniform resource locator (URL) pointing to the digital token’s reference implementation dr software
reppsitory

Not¢ 1 to entry: The supported set of protocols shall be provided in the RA website” https://wlvw.iso.org/
maiptenance_agencies.html.

3.15
digjtal token short name
shoft name or ticker symbol used to represent this digital token, as«cepresented in alphanufneric basic
Lat|n characters

3.1¢6
digjtal token unit multiplier
multiplier used to map from the unit of value stored on the distributed ledger to the upit of value
ass¢ciated with the digital token long name (3.13)

EXAMPLE Bitcoin has a digital token unit multiplier of 100,000,000.

3.17Y
distributed ledger technology type
catg¢gory of systems implementing distributed ledger technology based on their consensus nlechanisms

Note 1 to entry: The applicability of the data elements in base records and fork (3.19) records is dependent on the
combination of digital token identifier type (3.10) and distributed ledger technology type, see 5.3.

31

external identifier
identifier, external te“this document, that may be used to identify either the digital token or the
underlying asset thatthis digital token represents

EXAMPLE ISIN (see ISO 6166).

3.1
for
creation‘of two or more different versions of a distributed ledger originating from a commgn starting
poitttwitlhrasimgtetistory

Note 1 to entry: A fork might or might not result in the creation of a new digital token.

Note 2 to entry: Terms such as hard fork and soft fork are sometimes used to distinguish backwards compatibility
changes to the consensus mechanism of a blockchain. This document uses the term fork to encompass both
scenarios.

[SOURCE: IS0 22739:2020, 3.45, modified — Notes to entry added.]

3.20

fork block

block having a block height (3.8) equal to the fork block height (3.23) data element specified in a fork
record

©1S0 2021 - All rights reserved 3
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3.21
fork block hash
block hash (3.5) of the block with a block height (3.8) equal to the fork block height (3.23)

3.22
fork block hash algorithm
block hash algorithm (3.6) of the fork block (3.20)

Note 1 to entry: The fork block hash algorithm may differ from the genesis block hash algorithm (3.29) when a fork
(3.19) defines a new block hash algorithm as part of a consensus mechanism change

3.23
fork blockl height
block height (3.8) of the first block after a fork (3.19)

Note 1 to gntry: When a digital token is created as a result of a fork, the original blockchain and the pew
blockchain fire identical for all blocks with a block height less than the fork block height. Blocks-on the oridinal
and the new blockchains at the block height equal to or greater than the fork block height will‘differ.

3.24
fork blockl UTC timestamp
timestamp} expressed in Coordinated Universal Time, recorded in the fork block (3.20)

Note 1 to enftry: Frequently, the fork block UTC timestamp is located in the ferk block header.

3.25
functionally fungible
not technidally compatible, but considered equivalent

3.26
functionally fungible group
set of digitpl tokens which are functionally fungible (3:25)

3.27
genesis blpck
first block |n a blockchain

Note 1 to enftry: A genesis block has no previous block and serves to initialize the blockchain.
[SOURCE: ISO 22739:2020, 3.37}

3.28
genesis blpck hash
block hash [3.5) of the genesis block

Note 1 to enftry: The'genesis block hash is typically recorded in the second block of the blockchain.

3.29
genesis blpck’hash algorithm
block hash algorithm (3.6) used to produce the block hash (3.5) of the genesis block (3.27)

3.30
genesis block UTC timestamp
timestamp, expressed in Coordinated Universal Time, recorded in the genesis block (3.27)

Note 1 to entry: Frequently, the genesis block UTC timestamp is located in the genesis block header (3.7).

3.31
native digital token
digital token with a privileged position in the distributed ledger technology protocol

Note 1 to entry: Also known by the non-standard term protocol token.

4 © IS0 2021 - All rights reserved
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3.32
original language digital token long name
string containing the full name of the digital token

3.33
original language digital token short name
short name or ticker symbol used to represent this digital token

3.34

public distributed ledger indicator
binary choice indicating, if true, that access to reading the distributed ledger is unrestricted, and the
datp elements specified in this document are accessible for independent verification by the general
publlic

3.3
underlying asset external identifiers type
enujmerated list expressing the types of underlying asset external identifiers (3.18) for the digital token

3.3p

underlying asset external identifiers value
listjof underlying asset external identifiers (3.18) for the digital token

4 |Constituents of a registry record

4.1 General
A rggistry record of a digital token shall consist of:

a) |a base record (see 5.3) containing data elements specified in Annex A for the applicgble digital
token identifier type and distributed ledger technology type.

b) |one or more fork records when:
1) the digital token was created/as a result of a fork; or

2) the digital token is unchanged, but a new digital token was created as the result of 4 fork of the
digital token; or

3) anew digital token was not created but a consensus mechanism (3.14) change was mfade.

Each digital tokenregistry record shall be noted according to the RA guidelines.

4.2| Classes, of information

The regisgry shall note the class of information for each data element and provide access to ysers of the
meaning of the notations according to the notational RA guidelines of the registry.

— Validated: normative or informative data elements that are verified according to the RA guidelines
and can be independently verified by the general public.

— Privately managed: normative or informative data elements that are verified according to the RA
guidelines but may not be independently verifiable by the general public.

— Descriptive: informative data elements that are provided by the applicant but not verified.

— Preliminary: normative or informative data elements in a provisional request for a DTI when one or
more data elements (which may include data elements specified in Annex A as mandatory) are not
yet available.

NOTE The guidelines for provisional digital token registration and DTI assignment are available from the
RA website: www.iso.org/maintenance agencies.html.

© IS0 2021 - All rights reserved 5
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5 Data elements

5.1 Categories of data elements
Data elements included in the registry record shall have two categories: normative and informative.

The registry record shall distinguish the normative data elements from the informative according to
the notational RA guidelines.

The data required for the registration of digital tokens and the assignment of an identifier shall be,
wherever passible verifiahle hv the Gnnm"a] nnh]lr Where the rpmnrnd information is not accessible
for verificdtion or is not otherwise ver1f1ed it shall be noted on the registry as such according to[the
notational RA guidelines and the class of information as described in 4.2.

5.2 Datg elements for base records

The mandgtory, conditional and optional data elements for each digital token identifier type (see b.3)
shall be applied as specified in Annex A. The mandatory elements shall be validated,according to thd RA
guidelines,

5.3 Normative data elements for base records

The set of normative data elements are technical facts unique to eachydigital token that establish thq 1:1
relationship of a digital token to its assigned DTI. Normative dataelements shall be validated according
to the RA gduidelines.

a) Digital token identifier type.

— aukiliary digital token (type = 0);

— native digital token (type = 1);

— distributed ledger without a native digital token (type = 2);

— fupctionally fungible group of digital tokens (type = 3).
A digital tgken shall be either auxiliary digital token type = 0 or native digital token type = 1.
A distributied ledger shall have zero or one native digital tokens.

An auxiliafy digital tokentype = 0 record shall contain in the auxiliary digital token distributed ledger
data element a DTI, where.this DTI has digital token identifier type = 1 or type = 2.

A distributed ledger ywithout a native digital token shall not be assigned a DTI unless one or more
auxiliary dligital tekens would reference it.

NOTE1 Type = 2 exists solely to support registration and identifier assignment of type = 0 DTIs.

Each technically distinct digital token shall have its own DTI.

Some or all of the digital tokens within a functionally fungible group digital tokens may be technically
distinct as defined by this document.

The functionally fungible group of digital tokens, accepted as equivalent in several use cases, shall be
identified by a digital token identifier type = 3 record and shall be issued a separate DTI pursuant to the
requirements of the ISO 24165 series.

Software updates can render digital token(s) obsolete, resulting in the creation of new digital tokens.
Typically, either ownership of the new reflects equivalent value of the old, or a method to convert
old digital tokens to new digital tokens exists. The old and the new digital tokens of the same set are

6 © IS0 2021 - All rights reserved
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technically incompatible. The set of these digital tokens may also be defined as a functionally fungible
group with digital token identifier type = 3.

b) Distributed ledger technology type.
— blockchain (type = 1);
— other (type = 0).

Where distributed ledger technology type = 0 an exception process shall be followed.

NOTE2 For example Ritcoin and Etherenm use blockchain-hased distributed ledgers IQ0TA utilizes a directed
acyglic graph for its distributed ledger, which is not a blockchain, and thus would be considered|distributed
ledger technology type = 0.

c) |Auxiliary digital token mechanism.

Theg Registration Authority (RA) shall maintain a list of auxiliary digital token mechanisms. The process

to maintain the list is on the RA website: www.iso.org/maintenance_agencies:html.
d) |Auxiliary digital token distributed ledger.

Forfan auxiliary digital token (digital token identifier type = 0) record, this data element sha]l contain a
DTIlwhich has a digital token identifier type = 1 or 2.

e) |Auxiliary digital token technical reference.
f) |Genesis block hash.
g) |Genesis block hash algorithm.

Thed RA shall maintain a list of block hash algépithms. The process to maintain the list is|on the RA
welpsite: www.iso.org/maintenance_agencies-html.

h) |Genesis block UTC timestamp.

Thip data element shall be represented as a date and timestamp, with timestamp resolufion of one
secpnd.

Thip data element shall berequired if the blockchain protocol includes a timestamp as part of the
blog¢kchain data. Otherwise, this data element is not applicable.

If the blockchain pretocol specifies a timestamp resolution smaller than one second, this d4ta element
shal|l contain the timestamp truncated to the second.

i) |Functionally fungible DTIs list.

NOTE 3 . This is a listing of DTIs representing the functionally fungible group of digital tokens (digital token
iderftifier type = 0 or 1).

5.4 Informative data elements

Informative data elements shall be included in the registry if required and/or provided by the applicant.
In the event that informative data elements are disputed by other users, the registry record shall be
noted as disputed as per the RA guidelines and a dispute resolution process.

a) Digital token long name.

When digital token identifier type = 2 (distributed ledger without a native digital token), this shall refer
to the long name of the distributed ledger.

b) Original language digital token long name.

This data element shall be represented using ISO/IEC 10646, e.g. Unicode, and encoded in UTF-8.

©1S0 2021 - All rights reserved 7
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This data element shall not be used if the full name of the digital token is represented exclusively in

basic Latin

characters.

When digital token identifier type = 2 (distributed ledger without a native digital token), this shall refer
to the original language long name of the distributed ledger.

c) Digital token short names.

d) Original language digital token short names.

This data element shall be represented using ISO/IEC 10646, e.g. Unicode, and encoded in UTF-8.

This data e
exclusively

e) Underl

The RA sh
website: w|

lement shall not be used if the short name or ticker symbol of the digital token is represer
in basic Latin characters.

ying asset external identifiers type.

1l maintain a list of types of other identifiers. The process to maintain the'list is on the
ww.iso.org/maintenance_agencies.html.

The numb
identifiers

correspondling entry in the same position in the underlying asset externakidentifiers value list.

f)  Underl
g) Digital
The RA sh

1 of entries in this list shall equal the number of entries in the underlying asset exte
value list, and each entry in this list shall be the type of the-value described by

ying asset external identifiers value.
token external identifiers type.

1l maintain a list of types of other identifiers. Thé$process to maintain the list is on the

ted

RA

‘nal
the

RA

website: wiww.iso.org/maintenance_agencies.html.

The numbdr of entries in this list shall equal the numberof entries in the digital token external identiffiers

value list, gnd each entry in this list shall be the type of the value described by the corresponding entry

in the sam¢ position in the digital token external identifiers value list.

h) Digital token external identifiers value,

i) Digital token reference implementation URL.

When digifal token identifier type's 2 (distributed ledger without a native digital token), this shall refer

to the refefence implementatiof of the distributed ledger.

The suppdrted set of prdtocols shall be provided on the RA website: www.iso.org/maintengnce
agencies.html.

j)  Digital] token uiit multiplier.

k) Public[distributed ledger indicator.

If this dataelémentis Fa]cn’ all other data elements within the same rngicfry record-shall be noted as

privately managed (see 4.2) as per the RA guidelines.

5.5 Data elements for fork record(s)

All fork records shall be added to a record in a timely manner to ensure the accuracy of the registry.
The required data elements for each digital token identifier type are specified in Annex A. The required
elements shall be validated according to the RA guidelines.

In addition to the conditions listed in 4.1 b), fork records shall only reference base records of distributed
ledger technology type = 1 (blockchain).

© IS0 2021 - All rights reserved
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Normative data elements for fork record(s)

The set of normative data elements are technical facts unique to each digital token that establish the 1:1
relationship of a digital token to its assigned DTI. Normative data elements shall be validated according

to the RA guidelines.
a) areference to the base record the fork record modifies;
b) fork block height;
c) forkblock UTC timestamp;
d) |fork block hash;
e) |fork block hash algorithm;
NOTE The fork block hash algorithm is not necessarily identical to the genesis block hash algorithm.
f) |consensus mechanism change response;
g) |digital token creation response.
For|a given base record, this data element shall be true for zero or ohe fork record.
6 |Registration Authority
6.1 Name and contact details of the Registration Authority
Thg name and contact information of the RA for this document can be found at https://wv

maintenance_agencies.html.

Req
the

6.2
Thd
a)
b)
c)
d)

uests for information and enquiries abeut this document and its implementation may be
RA.

Service provision for the Registration Authority
RA is responsible for thelprovision of the following services:
promoting and making all efforts to ensure the proper use of this document;
maintaining théregistry and assigning the DTI identifier;
making the BTIs registry available for all users as per the requirements of this documer

continueusly adapting the DTI guidelines, which will be made available on the RA webs
the-needs of the market;

Jw.iso.org/

directed to

t

te, to meet

lanner.

e)

rpcpnnding ta enguiries and information requests related to this documentin a timely
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Annex A
(normative)

Data requirements

Tables A.1 and A.2 describe the data elements in base and fork records as applicable to each digital
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