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Abst r act

The Conci se Binary Object Representation (CBOR), as defined in STD 94
(RFC 8949), is a data representation format whose design goals
include the possibility of extrenmely snmall code size, fairly snal
message size, and extensibility without the need for version
negoti ati on.

Anong the kinds of data that a data representation format needs to be
able to carry, nunbers have a prom nent role, but also have inherent
complexity that needs attention from protocol designers and

i npl ementers of CBOR libraries and of the applications that use them

Thi s docunent gives an overview over nunber formats available in CBOR
and sone notable CBOR tags registered, and it attenpts to provide

i nformati on about opportunities and potential pitfalls of these
nurber formats.

/[l This is a rather drafty initial revision, pieced together from
/1 various conponents, so it has a higher |evel of redundancy than
/1 ultimately desired.

About Thi s Docunent
This note is to be renoved before publishing as an RFC

Status information for this document may be found at
https://datatracker.ietf.org/doc/draft-bormnn-cbor-nunbers/.

Di scussi on of this docunent takes place on the Concise Binary Object
Repr esent ati on Mai nt enance and Extensions Wrking Goup nailing |ist
(mailto:chor@etf.org), which is archived at

https://mail archive.ietf.org/arch/browse/chor/. Subscribe at
https://ww.ietf.org/ mailman/listinfo/cbor/.

Source for this draft and an issue tracker can be found at
https://github. com cabo/ cbor - nunbers.
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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 (I ETF). Note that other groups may also distribute
wor ki ng documents as Internet-Drafts. The list of current Internet-
Drafts is at https://datatracker.ietf.org/drafts/current/.

Internet-Drafts are draft docunments valid for a maxi num of six nonths
and nmay 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 8 January 2026
Copyri ght 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 Docunments (https://trustee.ietf.org/
license-info) in effect on the date of publication of this docunent.
Pl ease revi ew these documents 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 wi thout warranty as described in the Revised BSD License.
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1. Introduction

The Conci se Binary Object Representation (CBOR), as defined in RFC
8949 [STDO4], is a data representation format whose design goals
include the possibility of extrenely small code size, fairly snall
nmessage size, and extensibility without the need for version
negoti ati on.

Among the kinds of data that a data representation format needs to be
able to carry, nunbers have a prom nent role, but also have inherent
conplexity that needs attention from protocol designers and

i npl ementers of CBOR libraries and of the applications that use them
Thi s docunment gives an overvi ew over number formats available in CBOR
and sone notable CBOR tags registered, and it attenpts to provide

i nformati on about opportunities and potential pitfalls of these
nunmber formats.

It discusses CBOR representation of nunmbers in four nmain Sections:

* Integer Nunbers (Section 2),

* | EEE 754 Floating Point Nunmbers (Section 3),

* Other Floating Point Nunbers (Section 4),

* Tagged Arrays of Nunmbers (Section 5).

These sections will generally address considerations such as:

* Encoding efficiency (nunber of bytes needed), possibly processing
efficiency (CPU used in processing)

* Preferred Serialization, Comron Deterministic Encodi ng (CDE

[I-D.ietf-cbor-cde], see also [I-D. bormann-cbor-det] for nore
background di scussi on)
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* Use by applications
* Interoperability considerations, potential "dark corners”
1.1. Conventions and Definitions

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 [ BCP14] when, and only when, they appear in all capitals, as
shown here.

Terms and definitions from|[STD94], [RFC8610], and [|EEE754] apply.
2. Integer Nunmbers

CBOR provi des representations of integer nunbers in unsigned and
negative forns:

* Unsigned integers up to 2"64—1, major type O

* Negative integers dowmn to —2764, nmmjor type 1

* Unsigned integers with no size linmtations, tag 2 on a byte string
* Negative integers with no size limtations, tag 3 on a byte string

The latter two forns are often called "bignuns" for historica
reasons, the fornmer "basic" integers. The Concise Data Definition
Language (CDDL) [ RFC8610] has the types uint, nint, and int, for the
ranges of values covered by najor type 0, mgjor type 1, and either of
them respectively; biguint, bignint, and bigint for the range of

val ue covered by tag 2, tag3, and either; and unsigned and integer
for a choice of either form (but interestingly no negative). As the
preferred encoding for an integer chooses between nmajor type 0/1 and
tag 2/3 automatically, in practice biguint and unsigned are the sane
type, as are bigint and integer.
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The Major type O nunmbers conme in five different encoding sizes, as
indicated by their initial byte: imediate ("1+0") encoding (0..23),
one-byte ("1+1") (0..255), two-byte ("1+2", 0..65535), four-byte, and
eight-byte. The Preferred Serialization always uses the shortest of
the major type 0 encodings available for an unsigned integer. The
intention is that there is no semantic difference between the ngjor
type 0 encodings, and there also is no semantic difference between
major type 0 and tag 2. This neans that Preferred Serialization

al ways uses major type 0O over tag 2 when possible, and the shortest
encodi ng of these (and thus no | eading zero bytes for the tagged
encodings). Major type 1 and tag 3 are anal ogous.

Note that there is no "signed type" in CBOR as any specific numnber
to be represented is either negative or not, it is represented as an
unsigned integer or as a negative integer. Mjor type O unsigned

i ntegers cover exactly the range of platformtypes such as uint64_t
or u64. Signed platformtypes such as int64_t or i64 can be
represented in the lower half of the unsigned space and the upper
hal f of the negative space. Platforns typically have no nint64_t
type that could take all negative nunbers representable in mjor type
1; generic decoders will therefore treat the | ower half of the
negative space in the sanme way they will treat bignuns that do not
fit the signed platformtype. Similarly, generic encoders for a
platformwi th ul28/i 128 types will choose between nmajor type 0/1 and
tag 2/3 just like they woul d choose between the encoding sizes inside
maj or type 0/ 1.

Whi |l e additional representation of integers could be devel oped, the
options already provided by [ STD94] should be able to satisfy nobst
appl i cations.

3. | EEE 754 Fl oating Point Nunbers

Wil e integer nunbers are relatively easy to represent, floating
poi nt nunbers as a realization of rational or real nunbers are a nuch
nmore varied subject. Many rational or real nunbers require rounding
until they can be encoded as a floating point nunber.

There are many choi ces that can be nade when desi gning a machine
representation for floating point nunbers. After decades of vendor-
specific formats, | EEE standardi zed [| EEE754], initially in 1985,
updated in 2008 and then 2019 (I EC 559 is then mirroring | EEE 754).
This standard is wi dely adopted in hardware and software, offering
choi ces such as binary vs. decinmal floating point nunbers, and
different representation sizes. OQut of the |large choice avail abl e,
CBOR directly supports the three fornmats binaryl6, binary32, and

bi nary64, i.e., the signed binary floating point formats in 16, 32,
and 64 bits, colloquially known as half (16 bits), single (32 bits),

Bor mann Expi res 8 January 2026 [ Page 5]



I nternet-Draft CBOR Nunbers July 2025

and double (64 bits) precision. Mst platforns that support floating
poi nt comput ation support at |east single precision, except for the
nmost constrai ned ones al so doubl e precision, while half precision is
nmostly used for storage and interchange only and nay be software-
supported only.

3.1. Integer vs. Floating Point

Mat hemati cal | y speaking, integer nunmbers are a subset of the rationa
or real nunbers fromwhich floating point nunbers are drawmn. |n many
programm ng environnments, however, integer nunbers are clearly
separated from floating point nunbers (the nbst notable exception
bei ng the original JavaScript |anguage, which only had one nunber

type).

For specific applications, it may be desirable to represent all
nunbers that can be represented as integers as such, even if they are
used where floating point nunbers are used for non-integers.
[1-D.ntnall y-determ nistic-cbor] defines application-I|eve
determnistic representation rules that can be used with CDE to
enforce this for a certain subset of the integers

Most CBOR applications so far have tended to get by with the kind of
strong separation between the integer and floating point worlds that
programm ng environments usually favor, so our focus will not be on
approaches for intermngling themin this docunent.

3.2. Considerations for non-finite nunbers and non-nunbers
| EEE754 di stinguishes three kinds of floating point data item

* finite floating-point nunber: A finite nunmber that is
representable in a floating-point format. Note that these further
divide into zero, subnormal, and normal; this distinctionis
usual ly not of interest in interchange, except that there are a
few platforns with [imted floating point support that nay not
support subnormal nunbers.

* infinite floating-point nunber: One of the two values —Infinite
and (positive) Infinite. On many platforns, infinite nunbers can
be accessed via a floating point operation such as 1.0/0.0
(positive infinity) or —1.0/0.0 (negative infinity); they react to
conpari sons as one woul d expect.

* NaN a _floating point datum that is not a nunber (NaN), used to
represent conputations that didn't lead to a nunmeric result, not
even an infinity. A commonly inplenented exanple for such a
conmputation is 0.0/0.0. The formats provide a way to include
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additional information with a NaN, such as its sign bit, whether
operations on the NaN are intended to fail imrediately (signaling)
or just return another NaN (quiet), and sonme renaining bits that
may carry additional information (intended as diagnostic).

It can be surprising that according to [| EEE754], NaN val ues

al ways conpare as different even if they have the same NaN
information (i.e., are identical). (There is also a total order
relati on that does give NaNs a defined place, depending on their
sign bits; this only recently has been standardi zed as part of
std::strong_order in C++20 [ Cpl uspl us20].)

Not all platforns that can use | EEE 754 do provide all these kinds,
e.g., Erlang only provides finite floating-point nunbers. Platforns
that do provide themw dely vary in the way they provide access to
non-finite nunbers and NaNs beyond the floating point operations

gi ven above. Usually there is an operation such as isnan() in C

whi ch is needed as conparison to a NaN al ways yields inequality.

3.2.1. Protocol Design Considerations

CBOR supports the interchange of all kinds of | EEE 754 data itens,

i ncludi ng non-finite nunbers and non-nunbers (NaNs). For an
appl i cation devel oper that is already using | EEE 754 floating point,
there is little additional consideration required: Both infinities
and NaN are wi dely supported in | EEE- 754 hardware and software by
CPUs, 08 s and progranming environments. CBOR protocol designs can
generally rely on infinities and NaN as a concept bei ng supported,

but inplenentations may run into dark corners of their platforns when
it comes to distinguishing and preserving NaN i nformation in NaN

val ues.

However, for a protocol that wants to achi eve good interoperability
over a wide variety of platforns, the fact that platforns differ in
their support of non-finite nunbers and NaNs becones rel evant. (See
Section 3.2.2 below for reasons for such differences.) Protoco
designs ainmng for the w dest possible platformsupport nmay want to

i mpl ement repl acenents for infinite nunbers and NaNs, or at |east not
rely on NaN i nformation bei ng successfully preserved during

i nt erchange
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3.2.1.1. Use Cases for Full Support of NaN Val ues

G ven the dark corners nentioned, a CBOR inpl enenter m ght question
whet her there even are good use cases for full NaN support. The

aut hor conjectures that the main use case will be noving existing
conplex algorithms froma nonolithic inplenmentation to a distributed
one. A data representation format is generally needed for this, and
CBOR may be a good choice if the target environment is not entirely
honbgeneous. Since existing algorithnms may nake use of | EEE 754
including its NaN val ues, full support for inserting CBOR
intermedi ate representation into an algorithminplies full support
for NaNs. (This also nmeans that the main objective for such
implementations is full data transparency, not necessary great
internal APls for dealing with the data — | EEE 754 is that API!)

3.2.1.2. JSON Conpatibility

Note that JSON supports neither infinite nunbers nor NaN. For
protocols that are intended to work in both CBOR and JSON
representati ons and need an out-of-band indicator conparable to NaN
a protocol devel oper mght consider this (in CDDL, where float is not
i ntended to be a NaN val ue):

float-with-null = float / null

Addi tional choices can be added for the infinities (e.g., false and
true, to stay within the CBOR sinple values), if required.

Since null, false and true have single-byte representations, the
repl acenent of NaN, —Infinity, and (positive) Infinity by these
val ues can save bytes even if JSON conpatibility is not a
consi der at i on.

Applications that need to preserve the information in a NaN (sign
bit, quiet bit, payload) may want to replace null with an
application-oriented representation of that information, or sinply
with a (left-aligned, truncating trailing zero bytes) byte string
representing those bits:

float-w th-nan-replacenment = float / bytes
For JSQON, the byte string can be basel6- or base64-encoded, or it can

be represented by an integer, preserving its left-aligned nature, or
even as a (tagged) floating point value with a different exponent.
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3.2.2. Inplenentation Considerations

Al'l floating-point nunbers, including zeros and infinities, are
signed. A NaN also carries a sign bit. Each of the three formats

bi nary16, binary32, and binary64 define a fixed assignnent of bits in
the representation towards the sign bit, an exponent, and a
"significand" (which represents the mantissa, with details sonetines
dependi ng on the specific exponent val ue).

[ R ettty et e ety Lt
| Format | Sign bit | Exponent | Significand

E b oo el oo ey oo
| binaryl6e | 1 | 5 | 10 |
R i R i R i I +
| binary32 | 1 | 8 | 23 |
F--- - - F--- - - F--- - - i i +
| binary64 | 1 | 11 | 52 |
R R R I +

Table 1: Bit Allocation in Floating Point
For mat s

Infinite nunbers are represented in each format choice with a sign
bit, the highest avail able exponent value (all ones) and all-zero
significand. NaN values are represented with a sign bit, the highest
avai | abl e exponent value (all ones) and a non-zero significand, which
carries a leading quiet bit with the rest of the bits allocated to

t he NaN payl oad.

To qualify as a generic encoder or decoder, a CBOR |ibrary needs to
i npl ement as much of [|EEE754] support as reasonably possible on the
platformit addresses. What is reasonably possible depends on

* platformsupport for [IEEE754] nunbers. |If there is no such
support, the generic decoder may need to resort to offering the
i nterchanged value to the application, suitably tagged.

* |If there is partial support, it may be harder to find a good
solution. This is specifically a problemfor platform support
that works well in nost cases, but exhibits some dark corners.
E.g., the inplenentation may support a single NaN val ue
consistently, but not preserve NaN i nformation present in the NaN
val ues.
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Where an inpl ementati on needs to convert between different floating
point formats, e.g., because not all formats are fully supported by
the platform or to inplement Preferred Serialization (as needed for
Conmon Determ nistic Encoding [I-D.ietf-cbor-cde]) in an encoder,
conversion of NaNs in these formats is best done by operating on the
bit patterns of the [|IEEE754] nunber in the follow ng way:

* Expansion (towards a | arger size format):
- preserve the sign bit

- expand the (all-ones) exponent to the larger (all-ones)
exponent

- fill up the significand with zero bits on the right
* Contraction (towards a snaller size formt):
- preserve the sign bit

- truncate the (all-ones) exponent to the smaller (all-ones)
exponent

- truncate the significand fromthe right; check if the renoved
bits were all zero.

If the contraction is optional, e.g., for Preferred Serialization, do
not performthe contraction if the renoved bits in the significand
truncation aren’t all zero. |If the contraction is required to fit
intolimted platformtypes (e.g., binary32 only), a failed
truncation check indicates the loss of information and shoul d be
signaled to the application. W say a contraction "preserves the NaN
informati on" if subsequent expansion to the original size format
recreates the exact same NaN val ue.

Appendi x A 1 gives additional detailed considerations for
i npl ementations that aspire to provide full support for NaNs,
preserving NaN i nfornmation.

4. O her Floating Point Nunbers

RFC 8949 [ STD94] also defines tags 4 and 5 for a representation of
deci mal and binary floating point nunmbers that is not constrained by
the types provided by | EEE 754. These tags are very flexible, but
this flexibility comes with a choice of ways they could be integrated
into a generic encoder. Because of this flexibility, tags 4 and 5 do
not define a Preferred Serialization or a determ nistic encodi ng.
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8.

Section 3.2 of [RFC9581] uses representations derived fromthe tags 4
and 5 to represent tinmestanps. Section 6.1 of [RFC9581] lists
various other tags that can be used for representing nunbers for
advanced arithnetic, including rational nunbers in fraction form (tag
30).

Tagged Arrays of Nunbers

[ RFC8746] defines tags for typed arrays, i.e., arrays of nunbers that
all are represented in the same way. The choices defined in the

[ RFC8746] are all based on traditional platform nunber
representations (unsigned integers, signed integers, |EEE 754
floating point values) and even conme in little-endian and bi g-endi an
variants, often renoving the need to convert the nunmbers from an
internal to an interchange form As conversion for interchange is
not envisioned, considerations for a preferred serialization are not
applicable. As the recipient nay need a conversion for ingestion of
the arrays, some considerations from Section 3 may apply.

Security Considerations
The general security considerations for representing data in common
data representation formats apply, e.g., those in Section 10 of RFC
8949 [ STD94].
(TODO
I ANA Consi derations
(TODO
Add nan’’ registration when that is ready)
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Appendi x A. I nplenenters’ Checklists for Floating Point Values

This check list enploys [BCP14] keywords to indicate interoperability
requi renents on inplenmentations.

The foll owi ng considerations apply to encoding (emtting) floating
poi nt values in a generic encoder:

*

The length of the argunent is encoded in the lower 5 bits of the
first byte ("ai"), which indicates half precision (binaryl6, ai =
0x19), single precision (binary32, ai = Oxla) and doubl e precision
(binary64, ai = 0x1b).

For preferred serialization: if multiple of these encodings
preserve the precision of the value to be encoded, only the
shortest formof these MUST be enmitted. That inplies that
encoders MUST support hal f-precision and (if there is support for
more than half precision on the platforn) single-precision
floating point. Positive and negative infinity and zero MJST be
represented in hal f-precision floating point.
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*  NaNs MUST be supported, for all values of NaN information all owed
in [| EEE754].

As with all floating point nunbers, NaNs w th payl oads MJST be
contracted to the shortest of double, single or half precision
that preserves the NaN i nformation.

The reduction is performed by renoving the rightnost N bits of the
payl oad, where Nis the difference in the nunber of bits in the
significand (mantissa) between the original format and the reduced
format. The reduction is perforned only (preserves the val ue
only) if all the rightnost bits renoved are zero. (This wll

al ways reduce a double or single quiet NaN with an otherw se zero
NaN payl oad, which is typically what is returned from an operation
such as 0.0/0.0, to a half-precision quiet NaN encoded as

0xf9 7e00.)

The foll owi ng considerations apply to decoding (ingesting) floating
point values in a generic decoder that supports |EEE 754 floating-
poi nt numbers:

* Hal f-precision val ues MIST be accept ed.

* Doubl e- and singl e-precision values SHOULD be accepted; |eaving
these out is only foreseen for decoders that need to work in
exceptionally constrai ned environnents.

* | f doubl e-precision values are accepted, single-precision val ues
MUST be accept ed.

* NaNs, MJST be accepted, preserving the NaN information for use of
the application.

NaN Payl oads

The basic data nodel of CBOR directly supports | EEE-754 data item of
the fornms binaryl6, binary32, and binary64. These have 10, 23, and
52 bits in the space provided for encoding the significand (see

Table 1). For a NaN, the first of these bits is used to indicate
whet her the NaN is signalling (0) or quiet (1). The up to 51 bits in
the rest of the significand are called the "NAN payl oad"

The payload’ s original purpose is diagnostic information to explain

why a NaN was generated by a |ocal conputation. There is no standard
for the contents of a NaN payl oad.
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CBOR al l ows NaNs wi th non-zero payl oads to be encoded. (Due to the
way infinite nunbers are encoded in [| EEE754], zero-payl oad NaN
al ways must be quiet NaNs.)

As a result, if a protocol design does not use NaNs with non-zero
payl oads and is using preferred serialization then NaN nust be
encoded as a half-precision with the quiet bit set and the payl oad
set as 0, specifically OxF97E00. |If a design does not use NaNs with
non-zero payl oads and preferred serialization is not used, then the
singl e and doubl e precision quiet NaNs, OxFA7FCO00000 and
OxFB7FFO000000000000, nmay al so be used.

A 1.1, Wirrking with NaNs

NaN payl oads have been in the | EEE-754 standard since 2008, but
programm ng environments often still do not provide facilities (e.qg.,
APIs) to make full use of them |In Cthere is the isnan() APl to
check if a value is a NaN, but there are only inplenentation-defined
APls to construct or access the NaN payload [C23]. For constructing
a NaN with a payload, C for instance offers functions specific to a
floating point type, such as nanf() for single precision (binary32)
and nan() for double precision (binary64), or their anal ogues in the
strtof () and strtol () functions. Section 7.24.1.5 and its Footnote
341 hel pfully expl ai n:

| [...] the neaning of the n-char sequence is inplenentation-

| defined. [...] An inplenentation can use the n-char sequence to
| determine extra information to be represented in the NaN s

| significand.

Wil e Section 9.7 of [IEEE754] now defines abstract APIs for creating
and accessi ng NaN val ues (get Payl oad/ set Payl oad), these definitions
are partially inplenentation-defined and are vague enough that
realizations of themhave not nmade it into [C23].

The typical way to work with a NaN payload in Cinstead is to
reinterpret the floating-point value as an unsigned integer and then
use shifts and nasks to unpack the | EEE-754 representation

The floating point conversion (narrow ng/w dening) instructions of
the nost widely used CPU architectures cover NaNs in a conparabl e way
as they convert finite nunbers: They narrow by renpoving the right-
most bits of the payl oad, and they wi den by adding zero bits to the
right. (E.g., for ARMA-profile Architecture [ARM: See

Section J1.3.3.193 FPConvert NaN, page 14208 at the time of witing.)
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A.1.2. NaN Inplenentation Details
This section is primarily for CBOR |ibrary inpl enentors.

CBOR attenpts to limt the MJSTs about CBOR inplenmentations in order
to allowits use in a large variety of constrained use cases. For
exanpl e, support for integers is not required because a protoco

m ght need only strings. Simlarly, there is no MIST that requires
support of NaN and NaNs with non-zero payl oads, but the
recomendation here is that any generic CBOR library that supports
fl oating-point support NaNs, preferably also with non-zero NaN

payl oads.

In nmost environnents, there is little extra work to do to support NaN
wi t hout payloads if floating-point is supported. NaNs will usually
flow through as any other floating-point val ue.

Generic CBOR libraries are expected to support preferred
serialization of floating-point including NaNs. For NaNs with zero
payl oads, this requires reducing to a half-precision NaN wi thout a
payl oad. This requires a few explicit extra lines of code. See the
sanpl e hal f-precision inplenentation in Appendi x D of RFC 8949

The inplementation of preferred serialization of NaN payl oads needs a
few nore additional lines. As with preferred serialization, NaN

payl oads nust be reduced but only if they can be reduced wi thout the
| oss of any non-zero payload bits. Programm ng pl atform provi ded

fl oati ng-point hardware and software nay or may not do this correctly
for double to single conversion. The sanple half-precision

i mpl ementation in Appendi x D of RFC 8949 only supports NaNs wi t hout
payl oads.

A doubl e precision NaN payl oad contains 51 bits, a single 22 bits and
a half 9 bits, in each case all but the first bit of the significand.
A doubl e precision NaN can be reduced to a single precision NaN only
if the right-nost 29 payload bits are zero. A single precision NaN
can be reduced to a half precision NaN only if the right-nost 13

payl oad bits are zero. A double NaN can be reduced to a half
precision NaN only if the right-nost 42 payload bits are zero. Note
that the exponent is always all-ones for NaN, so this is sinpler than
the equival ent contraction of regular, non-NAN, floating-point

val ues.

To inpl emrent the above, nost CBOR libraries will have to reinterpret

the floating point value as an unsigned integer and use shifts and
masks, based in the internal representation defined in [| EEE754].
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Testing on some CPUs has shown themto do this correctly for
conversi on between single and double. However, it nay not be very
useful to rely on platformlibraries for the follow ng reasons.
First, they may provide no support at all for half-precision and

hal f-precision is required for preferred serialization. Second, NaN
payl oads are a relatively recent and very specialist feature that is
not usually used in interchange.

If platforminplenmentation is relied upon, NaN payl oad reduction
shoul d be tested on each platform Open source libraries intended to
run on nultiple platforns may be better off not relying on the

pl at f or m

A.1.3. NaN Tests Exanpl es
The | EEE- 754 nunbers are given as a 64-bit (binary64) or 32-bit

(bi nary32) unsigned integer in hex to show the bits that nmake up the
floating-point value. Al of the follow ng are NaNs.
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| EEE- 754 Nunber

0x7ff 8000000000000

gNaN contract ed |
fromdouble to half |

CBOR Nunbers July 2025
| CBOR Preferred | Comment |
| Serialization | |
[} e ———————————— e —p—_—————
I I
I I

| Can’t be contracted

| because of bit set

| inright-side part |
I I

of payl oad
e - +
| Oxfo7fff | 10-bit payl oad that |
| | can be contracted |
| | to half |
o e e e e e oo oo o e e e e m oo oo +

| Oxfb7ff80000000003ff | right-justified |
| | payload can’t be |
| | contracted |

| Oxfa7fffffff | 23-bit payload that |
| | reduces to single |

| Oxfb7ffffffff0000000 | 24-bit payl oad that |
| | can’t be contracted

Fom e e e e oo o o e e e e e e oo Tt +
| Ox7fffffffffffffff | Oxfb7fffffffffffffff | Al payload bits |
| | | set, can't be |
| | | contracted |
o e e oo g o e e e e oo s +
| Ox7fc00000 | Oxf97e00 | gNaN contracted |
| | | fromsingle to half |
o e e e T o e e e e e oo - +
| Ox7fffe000 | Oxfo7fff | single 10-bit |
| | | payl oad that can be
| | | contracted |
Fom e e e e e oo o o S +
| Ox7f bff000 | Oxfa7f bff000 | single payload that
| | | can’t be contracted
| | | to 10 bits |
o e e e e o s g Fom e e e e e oo s +

Table 2: Exanples for Preferred Serialization of NaN val ues
Li st of Tabl es
1. Bit Allocation in Floating Point Formats (Table 1)
2. Exanples for Preferred Serialization of NaN val ues (Table 2)
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