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Abst r act

Thi s docunent specifies "JSON Structure Synbols, Scientific Units,
and Currencies", an extension to JSON Structure Core. This
specification defines a set of annotation keywords for associating
scientific unit and currency nmetadata and constraints, primarily for
use with nuneric val ues.

JSON Structure Scientific Units provides a nmechani smfor schema
authors to explicitly declare the unit associated with numeric data,
t hereby enabling preci se mappi ng between schena representations and
ext ernal data systens.

About Thi s Docunent
This note is to be renoved before publishing as an RFC
The latest revision of this draft can be found at https://json-
structure.github.io/units/draft-vasters-json-structure-units.htm.

Status information for this docurment may be found at
https://datatracker.ietf.org/doc/draft-vasters-json-structure-units/.

Source for this draft and an issue tracker can be found at
https://github. com json-structure/units.
Status of This Meno

This Internet-Draft is submtted in full conformance with the
provi sions of BCP 78 and BCP 79.

Internet-Drafts are working docunents of the Internet Engineering
Task Force (IETF). Note that other groups nmay also distribute

wor ki ng docunments as Internet-Drafts. The list of current Internet-
Drafts is at https://datatracker.ietf.org/drafts/current/.
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Internet-Drafts are draft documents valid for a maxi num of six nonths
and may be updated, replaced, or obsol eted by other docunents at any
time. It is inappropriate to use Internet-Drafts as reference
material or to cite themother than as "work in progress."

This Internet-Draft will expire on 3 January 2026
Copyright Notice

Copyright (c) 2025 | ETF Trust and the persons identified as the
docunent authors. Al rights reserved.

Thi s docunent is subject to BCP 78 and the | ETF Trust’'s Lega
Provisions Relating to | ETF Documents (https://trustee.ietf.org/
license-info) in effect on the date of publication of this docunent.
Pl ease revi ew these docunents carefully, as they describe your rights
and restrictions with respect to this docunent. Code Conponents
extracted fromthis docunment nust include Revised BSD License text as
described in Section 4.e of the Trust Legal Provisions and are

provi ded without warranty as described in the Revised BSD License.
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1. Introduction
Thi s docunent is a conpanion specification to JSON Structure Core

[JSTRUCT-CORE]. It defines annotation keywords that allow numeric
types to be enriched with neasurenent unit or currency information

Vasters Expi res 3 January 2026 [ Page 2]



I nternet-Draft JSON Structure Units" July 2025

The primary purpose of this extension is to help numeric val ues be
interpreted consistently by specifying their associated scientific
units or currencies.

Thi s specification defines the syntax and semantics of the keywords
that annotate nuneric types with scientific unit or currency
information. |nplenmentations of JSON Structure Core that support
this extension MJST process these keywords according to the rules
defined herein.

2. Conventions

The key words "MJST", "MJST NOT", "REQU RED', "SHALL", "SHALL NOT",
"SHOULD', "SHOULD NOT", "RECOMMENDED', "NOT RECOMMENDED', "MAY", and
"OPTIONAL" in this document are to be interpreted as described in
BCP 14 [ RFC2119] [RFCB174] when, and only when, they appear in all
capitals, as shown here

3.  Synbol Annotations

This section defines the keywords used to annotate schema el enents
wi th synbols that acconpany val ues when presented to users.

3.1. The synbol Keyword
The synbol keyword provi des a nechani smfor annotating a schema
element with a synbol that annotates the value of the el ement when
presented to users.

The keyword MAY appear al ongside the type keyword in object
properties or array itens or map val ues.

* The value of symbol MJST be a JSON string.

* The string value of synbol SHOULD contain a Uni code character or a
mul ti-character synbol that represents the value of the annotated
el ement .

* The synbol keyword MAY be used as an annotation on any schema
el ement ..

* synbol MAY be used in conjunction with unit or currency
annot ati ons or independently.

Exanpl e:
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{
"type": "nunber",
"currency": "EUR',
"synmbol ": "Bl v "

}

or

{
"type": "nunber",
"unit": "msnh2",
"symbol": "msY 1"

}

or

{
"type": "nunber",
"description": "Nunmber of bunnies",
"synmbol ": "bunni es"

}

3.1.1. The synbols Keyword

The synbol s keyword provi des a mechani smfor annotating a schema
element with a set of synbols that annotate the val ue of the el enent
when presented to users.

The keyword MAY appear al ongside the type keyword in object
properties or array itens or map val ues.

* The val ue of synmbols MJST be a map.

* The keys of the synbols map MJUST be strings that represent a
purpose indicator. The lang: prefix is reserved for |anguage-
specific synbols. The suffix after the colon specifies the
| anguage code. The | anguage code MJST conformto the [ RFC4646]
st andar d.

* The val ues of the synbols map MJST be strings that represent the

synbol .

* The synbols keyword MAY be used as an annotati on on any schemm
el enent .

Exanpl e:
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{
"type": "nunber",
"description": "Nunber of bunnies”,
"synmbol s": {
"l ang: en": "Bunnies",
"l ang: de": "Kani nchen",
"lang: fr": "Lapins"
}
}

4. Scientific Unit Annotations

This section defines the keywords used to annotate nuneric types with
scientific unit informtion

4.1. The unit Keyword

The unit keyword provides a nmechani smfor annotating a nuneric schem
(or a schema based on a numeric extended type such as nunber, int32,
uint32, int64, uint64, intl128, uint128, float, double, or decimnal)
with its measurenent unit.

The keyword MAY appear al ongside the type keyword in object
properties or array itens or map val ues.

* The value of unit MJST be a JSON string.
* The string value of unit SHOULD cont ai n:

- An Sl unit synmbol or derived unit synbol conforming to the
Bureau International des Poids et Mesures (BIPM Internationa
Systemof Units (SI) [IEEE_260.1_2024]

- A unit synbol defined in |ISQOIEC 80000 series
[ 1 EC_80000-1_2025]

- A non-Sl unit synbol defined in NI ST Handbook 44 Appendix C
[ NI ST_HB 44 2023]

For "derived" SI units that reflect a multiplication, the unit
synbol s MJST be separated by the asterisk character (*). For derived
units that reflect a division, the unit synbols MJST be separated by
the forward slash (/). The notation for exponentiation MJST be

i ndi cated using the caret (”). For exanple, acceleration SHALL be
denoted as "nis”h2".
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Units that use G eek-language synbols (including suppl enentary or
derived units) such as Ohm ("% 7 ") MJST be denoted with those G eek
synmbol s (using the correspondi ng Uni code code points).

The unit keyword MAY be used as an annotation on any schena el enent
whose underlying type is nuneric. Schema processors that support
JSON Structure Scientific Units MJST use the value of the unit
keyword to interpret, convert, or display nuneric val ues
appropriately.

Exanpl e:

{
"type": "nunber",
"unit": "m s”2"

}

.2. Unit Annotations

This is a list of commpn scientific units that MAY be used with the

unit. Units are defined according to | SO | EC 80000, BIPM SI, and
NI ST HB44:
| Measure | unit | Description | Reference |
| Length | m | Meters, SI unit of | [1EC_80000-3_2025] |
I I | length I I
oo s Femmm o - e Fom e e e e e oo s +
| Velocity | ms | Meters per second | [1EC 80000-3 2025] |
o e e o - S o S +
| Acceleration | m | Meters per second | [1EC_80000-3 _2025] |
| s"2 | squared | |
R +o-m - - o e e e e e e oo o e e e e m oo oo +
| Wei ght | kg | Kilograns, S| unit | [1EC 80000-4 2025] |
| | | of mass | |
o e e o - S o S +
| Time | s | Seconds, SI unit of | [1EEE_260.1_2024] |
I I | tinme I I
R +o-m - - o e e e e e e oo o e e e e m oo oo +
| Tenperature | K | Kelvin, SI unit of | [1EEE _260.1 2024] |
| | tenperature | |
o e e o - S o S +
| Vol ume | L | Liters, non-Sl unit | [1EEE_260.1_2024] |
| | | accepted in Sl | |
R +o-m - - o e e e e e e oo o e e e e m oo oo +
| Pressure | psi | Pounds per square [ NI ST_HB 44 2023]
| | inch, non-SI wunit
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. +
| Energy |
| |
R +
| Power |
I I
. +
| Electrical |
| Resistance |
I I
. +
| Electrical |
| Current |
S +
| Light |
| I'ntensity |
I I
. +
| Area |
I I
o e e - +
| Vol ure |
I I
. +
| Length |
S +
| Vol ume |
R +
| Pressure |
. +
| Digital |
| Storage |
o e e - +
| Data Rate |
I I
. +

4.3. Unit Prefixes

The following S

Vast ers

JSON Structure Units"

| Joules, SI unit of

| energy

| watts, SI unit of

| power

| GChms, Sl
| electrical
| resistance

| Amperes, SI unit of
| electric current

uni t of

| Candel as, SI unit
| of I um nous

| intensity

| Square neters,
| unit of area

| Cubic neters,
| unit of volune

| Feet, non-SI unit

| Gallon, non-SlI unit

| Bar, non-S| unit

Table 1

prefixes MAY be used with base units:
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g +
| [ EEE_260.1_2024]
| |
o e e e e m oo oo +
| [IEEE_260.1 2024] |
I I
N +

| [ EEE_260.1_2024]
| |
I I
N +
| [IEEE 260.1 2024] |
I I
Tt +
| [1EEE_260.1_2024]
I I
I I
g +
| [IEEE_260.1 2024] |
I I
o e e e e e oo - +
| [ EEE_260.1_2024]
I I
g +
| [NIST_HB 44 2023] |
Tt +
| [NIST_HB 44 _2023] |
o e e e e m oo oo +
| [NIST_HB 44 2023] |
N +
| [IEC_80000-13_2025] |
I I
o e e e e e oo - +
| [1EC_80000-13_2025] |
I I
g +
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| Prefix | Synbol | Factor |
| yotta | Y | 10Y 1 &&= |
S R S R S R +
| zetta | Z | 10V 1 Y77 |
S S S +
| exa | E | 10V 7%~ |
Fommm e e Fommm e e Fommm e e +
| peta | P | 10 7 &+ |
S R S R S R +
| tera | T | 10V 7 Yo |
S S S +
| giga | G | 10%% 7 |
Fommm e e Fommm e e Fommm e e +
| mega | M | 10%% 7 |
oo oo S R S R +
| kilo | k | 10V v |
S S S +
| mlli | m | 108 Y v v |
Fommm e e Fommm e e Fommm e e +
| micro | & | 108 ¥ & & |
S R S R oo o +
| nano | n | 10%% ¥ %% 7 |
S S S +
| pico | p | 1085y Y1 |
Fommm e e Fommm e e Fommm e e +
| hecto | h | 10v |
S R S R S R +

Tabl e 2

Exanpl es:

* "km': Kiloneters

* "mm': MIlimeters

* ";Rx¥nm: Mcroneters
*  "nm': Nanoneters

*  "ps": Picoseconds
* "mkv": MIIliohns

* "k »": Kilohns
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* "MW : Megawatts
5. Currency Annotations

This section defines the keywords used to annotate nuneric types with
currency infornmation.

5.1. The currency Keyword
The currency keyword provides a nechani smfor annotating a nuneric
schena (or a schena based on a nuneric extended type such as nunber,
int32, uint32, int64, uint64, intl1l28, uintl128, float, double, or
decimal) with a currency annotati on.

The keyword MAY appear al ongside the type keyword in object
properties or array itens or nmap val ues.

* The val ue of currency MJST be a JSON string.

* The string value of currency SHOULD contain a three-letter
currency code conformng to the [1SO 4217 _2015] standard.

* The currency keyword MAY be used as an annotati on on any schena

el enent .
Exanpl e:
{
"type": "nunber",
"currency": "EUR'
}

5.2. Enabling the Annotations
These annotations can be enabled in a schema or neta-schena by addi ng

the JSONSchemaUnits key to the $uses cl ause when referencing the
ext ended neta-schema
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8.

"$schema": "https://json-structure. org/ metal extended/ v0/#",
"$id": "myschema",
"$uses": |
" JSONSchemaUni t s"
1,
"type": "object",
"properties": {
"name": {
"type": "decimal",
"unit": "m sn2"
}
}
}

The annotations are enabled by default in the validation neta-schena:

{

"$schema": "https://json-structure.org/ netal/validation/v0/#",
"$id": "myschema",
"type": "object”,
"properties": {
"name": {
"type": "decimal",
"unit": "msn2"
}
}
}

Security and Interoperability Considerations

Alternate unit annotations do not affect the fundanental validation
of instance data. They are purely netadata and MJUST be ignored by
validators that do not support this extension. Applications that
rely on unit annotations for conversion or display MJST inpl enent
appropriate validation agai nst recogni zed standards (BIPM SI and N ST
HB44) to ensure consi stency.

| ANA Consi der ations
Thi s docunent has no | ANA acti ons.

Nor mat i ve Ref erences

Vasters Expi res 3 January 2026 [ Page 10]



Internet-Draft

[ 1 EC_80000-

[ 1 EC_80000-

[ 1 EC_80000-

[ 1 EC_80000-

JSON Structure Units" July 2025
13_2025]
International El ectrotechnical Commi ssion, "Quantities and
units ZPart 13: Information science", |EC Standards |EC

80000- 13: 2025, 2025,
<https://webstore.iec.ch/publication/lEC80000-13-2025>

1 2025]

International El ectrotechnical Commi ssion, "Quantities and
units Part 1: General”, |EC Standards |EC 80000- 1: 2025,
2025,

<https://webstore.iec.ch/publication/lEC80000-1-2025>

3_2025]

International El ectrotechnical Commi ssion, "Quantities and
units Part 3: Space and tinme", |IEC Standards | EC
80000- 3: 2025, 2025,
<https://webstore.iec.ch/publication/lEC80000- 3-2025>

4_2025]

International El ectrotechnical Commi ssion, "Quantities and
units Part 4: Electricity and magnetisnt, |EC

St andar ds | EC 80000- 4: 2025, 2025,
<https://webstore.iec.ch/publication/lEC80000-4-2025>

[ 1 EEE_260.1_2024]

Institute of Electrical and El ectronics Engi neers, "I|EEE
Standard for Letter Synbols for Measurenment Units (SI and
G her Conmon Units)", DO 10.1109/| EEESTD. 2024. 10530229

| EEE 260- 1- 2024, WMy 2024,
<https://ieeexplore.ieee.org/docunent/10530229>

[1SO 4217 2015]

I nternational Organization for Standardization, "Codes for
the representation of currencies and funds", |1SO

St andards | SO 4217: 2015, 2015,
<https://ww. i so. org/standard/ 42245. ht m >.

[ JSTRUCT- CORE]

Vast ers

Vasters, C., "JSON Structure Core", n.d., <https://json-
structure.github.io/core/draft-vasters-json-structure-
core. htm >.

Expi res 3 January 2026 [ Page 11]



I nternet-Draft JSON Structure Units" July 2025

[ NI ST_HB 44 2023]
But cher and National Institute of Standards and
Technol ogy, " Specifications, Tol erances, and O her
Techni cal Requirenents for Wi ghing and Measuring
Devi ces", DO 10.6028/ Nl ST. HB. 44- 2023, NI ST
Handbooks 44-2023, 2023,
<https://nvl pubs. ni st. gov/ ni st pubs/ hb/ 2023/
NI ST. HB. 44- 2023. pdf >.

[ RFC2119] Bradner, S., "Key words for use in RFCs to Indicate
Requi renment Level s", BCP 14, RFC 2119,
DA 10.17487/ RFC2119, March 1997,
<https://ww. rfc-editor.org/rfc/rfc2119>.

[ RFC4646] Phillips, A and M Davis, "Tags for ldentifying
Languages", RFC 4646, DO 10.17487/ RFCA4646, Septenber
2006, <https://www. rfc-editor.org/rfc/rfc4646>.
[ RFC8174] Leiba, B., "Anmbiguity of Uppercase vs Lowercase in RFC
2119 Key Words", BCP 14, RFC 8174, DO 10.17487/ RFC8174,
May 2017, <https://ww.rfc-editor.org/rfc/rfc8174>.
Acknowl edgnent s
TODO acknow edge.
Aut hor’ s Addr ess
Cl enens Vasters

M crosoft Corporation
Emai | : cl enensv@ri crosoft.com

Vasters Expi res 3 January 2026 [ Page 12]



