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Abst r act

PSON (Packed Sensor (Cbject Notation) is a conpact binary data
encodi ng format designed for |oT environnents where bandw dth,
menory, and processing power are constrained. PSON efficiently
represents the data types conmonly found in sensor telemetry and
device interaction: integers, floating-point nunbers, bool eans,
strings, binary blobs, arrays, and key-value maps. It achieves
significant size reductions over JSON (40-75% for typical |oT
payl oads) through inline small value encodi ng and variabl e-1ength
integers. PSON is self-describing (no external schema required for
decodi ng) and designed for mnimal inplenentation conplexity on

m crocontrol |l ers.

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 docunments 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 mum of six nonths
and nay 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 1 Cctober 2026

Copyri ght Notice

Copyright (c) 2026 | 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 Docunents (https://trustee.ietf.org/
license-info) in effect on the date of publication of this docunent.
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Pl ease revi ew these docunents carefully, as they describe your rights
and restrictions with respect to this docunment. Code Conponents
extracted fromthis docunent 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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Aut hor’ s Addr ess

1. Introduction

1.1. Purpose

PSON is a binary serialization fornat that provides a conpact,
describing encoding for structured data. It is designed as a drop-

bi nary replacement for JSON i n environments where bandw dth and
processing resources are limted -- particularly 10T devices,
enbedded systens, and constrai ned networKks.

PSON has been

depl oyed in production |oT systens since 2015 as the
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native encoding format of the Thinger.io platform processing sensor

data across t

formalizes the encoding that has been validated through a decade of

production us
1.2. Background

| oT devices f
configuration

housands of connected devices. This specification

e.

requently exchange structured data: sensor readings,
paraneters, device nmetadata, and comand payl oads.

JSON [ RFC8259] is the de facto standard for structured data
ut inposes significant overhead on constrai ned devices:

i nterchange b

*  *\erbose e
every ness

ncodi ng: * Field names and val ues are repeated as text
age.

in

* *Parsing cost:* Text parsing requires string-to-nunber conversion
and delimter scanning.

*  *Gjze inef
bool eans,
JSON.

Lui s Bustamant e

ficiency:* Comon |oT values |like small integers,
and short strings are disproportionately expensive in
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PSON addresses these issues through a binary encoding that preserves
JSON s sel f-describing nature while dramatically reducing wire size
and parsing conplexity.

1.3. Relationship to CBOR

PSON shares structural similarities with CBOR [RFC8949]. Both use a
tag byte with 3 bits for type identification and 5 bits for an inline
val ue. However, PSON and CBOR make different design trade-offs
reflecting different goals: CBOR is a general -purpose binary encodi ng
designed for broad applicability; PSONis a mininal encodi ng designed
specifically for integration with the I OTMP protocol on constrained

| oT devi ces.

*Protocol - Encoding Integration.* PSON s primary design notivation is
architectural. PSON and the | OTMP protocol share identical encoding
primtives: the same tag-byte structure (3-bit type + 5-bit inline
val ue) and the sane varint encoding for variable-length integers. A
si ngl e encoder/decoder inplenentation on a constrained device serves
both the protocol fram ng | ayer and the application data |ayer.
Adopting CBOR woul d require maintaining two i ndependent type systens
-- CBOR s mpjor types alongside |OTMPs own field encoding --

i ncreasing code size and conplexity for no functional benefit on

t hese devi ces.

*Reduced Scope.* CBOR is designed to cover a w de range of use cases
through extensibility mechani sns that add inpl enmentation complexity:

* *Semantic tags* (CBOR nmjor type 6): Over 350 | ANA-registered tags
for dates, bignuns, decinmal fractions, URls, regul ar expressions,
and nore. Each tag nunber can be 1-9 bytes. Decoders rust handl e
unknown tags gracefully. PSON has no semantic tag system-- the 8
wire types cover all data types needed for 10T applications.

* *|ndefinite-length encoding*: CBOR all ows arrays, naps, and
strings of unknown | ength at encode tine, term nated by a break
stop code (OxFF). This roughly doubl es the decoder’s state
machi ne conplexity. PSON requires definite I engths, which is
sufficient for 10T data that is typically fully known in menory
bef ore encodi ng.

* *Half-precision floats* (I EEE 754 binaryl6): CBOR supports 16-bit,
32-bit, and 64-bit floats, with a preferred serialization rule
that requires testing each value against all three sizes. Mbst
platforns | ack native float16 support, requiring dedicated
conversion routines. PSON supports only 32-bit and 64-bit floats
-- the two sizes natively available on all target platforns.

Lui s Bustanmante Expires 1 Cctober 2026 [ Page 4]
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1.

3.

* *Sinmple values*: CBOR defines a 256-val ue extensible space for
simple values (currently: false, true, null, undefined, plus
unassi gned slots). PSON defines exactly three discrete val ues:
false, true, and null.

* *Arbitrary nmap key types*: CBOR allows any data type as a nap key
(integers, arrays, nested maps). PSON restricts nmap keys to
strings, matching JSON s object nodel and sinplifying decoder
i mpl ement at i on.

*Wre Size.* In terns of encoded size, PSON and CBCR produce
conparable results for typical 10T data. PSON encodes unsi gned
integers 0-30 in a single byte (vs. CBOR s 0-23), providing a nodest
advant age for values 24-30. For nost payl oads, the size difference
bet ween PSON and CBOR is negligible. The justification for PSON is
not superior conpression -- it is the reduced inplenentation

conpl exity and the shared encoding prinitives with | OTMP.

*Byte Ordering.* CBOR encodes all multi-byte values in big-endian
(network byte order). PSON uses little-endian for fl oating-point
val ues, matching the native byte order of virtually all 10T

m crocontrollers (ARM Cortex-M ESP32, RISC-V). See Section 7.

4. Relationship to MessagePack

MessagePack [ MessagePack] is another binary encoding with simlar
goals. Like CBOR it uses big-endian byte ordering and a nore
conpl ex type system (with nmultiple fixed-width integer sizes and
format famlies). PSON s sinpler tag-byte design and varint-based
overfl ow nechanismresult in a snmaller and nore uni form

i mpl ement ati on.

Ter mi nol ogy

The key words "MJST", "MJST NOT*, "REQU RED', "SHALL", "SHALL NOT",
"SHOULD', "SHOULD NOT", "RECOMVENDED', "NOT RECOMVENDED', "MAY", and
"OPTIONAL" in this docunment are to be interpreted as described in BCP
14 [ RFC2119] [RFC8174] when, and only when, they appear in all
capital s, as shown here.

Desi gn Goal s

* *Conpactness:* Mnimze encoded size for typical |oT data (sensor
readi ngs, configuration, commuands).

* *Sel| f-describing:* No external schema required for decoding. The
wire type and structure are enbedded in the data.

* *Sinplicity:* Mninmal inplenentation conplexity. Encodable/
decodable in a single pass with no | ookahead.
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4.

5

*  *JSON superset:* PSON represents all JSON data types (objects,
arrays, strings, nunbers, booleans, null) plus native binary data
(wire type 5), enabling | ossless round-trip conversion from JSON
to PSON. Binary data has no JSON equival ent and requires
application-level encoding (e.g., Base64) when converting to JSON

* *Protocol integration:* Share encoding primtives (tag-byte
structure, varint encoding) with | OTMP, enabling a single encoder/
decoder to serve both protocol fram ng and application data.

Tag Byte Structure

Every PSON val ue begins with a single tag byte that encodes both the
data type and, for small values, the value itself:

| Wre Type | Inline Value
| (bits 7-5) | (bits 4-0) |

* *Wre Type* (3 nost significant bits): Identifies the data type
(0-7).

* *Inline Value* (5 least significant bits): For values 0-30, the
value is stored directly in the tag byte, requiring no additiona
bytes. If the inline value is 31 (Ox1F mask), the actual value
follows the tag byte as a varint.

The tag byte fornula is: tag = (wWre_type << 5) | inline_val ue.
Thi s design neans that conmon snal |l val ues (integers 0-30, short

strings, small maps and arrays) are encoded in the m ni mum possible
space.

Wre Types
B ettty et ey ety e e e el ]
| Value | Nane | Tag Range | Description |
B ool oo ey oo oo e
| O | unsigned_t | Ox00-0x1F | Unsigned integer. Inline
| | | | 0-30 or varint. |
+------- I i F-- - - - I T e +
| 1 | signed_t | Ox20-0x3F | Negative integer. Stored
| | | as absol ute val ue. |
+----- - I I I i I I T N R +
| 2 | floating_t | Ox40-0x5F | | EEE 754 float (inline=0) |
| | | or double (inline=1). |
+------- I i F-- - - - I T e +
| 3 | discrete_t | 0Ox60-0x7F | Boolean or null. O0=false,
I

1=true, 2=null. |

Lui s Bustanmante Expires 1 Cctober 2026 [ Page 6]



Internet-Draft

6.

6.

Lui s Bustamant e

1.

Wre types 0-7 are defined by this specification.
types can be defined (the 3-bit field is fully allocated).

Encodi ng Rul es

Unsi gned integers represent non-negative whol e nunbers.

* *Values 0-30:* Encoded in a single byte:

PSON

Table 1

Unsi gned Integers (Wre Type 0)

* *Values >= 31:* Tag byte is Ox1F,
a varint Section 8.

Exanpl es:

| Value |
(Y I
- +
| 5 I
B S, +
| 30 I
E +
| 31 I
- +
| 127 |
B S, +
| 300 |
E +

Tabl e

March 2026
........................... +
UTF-8 string. Inline or |
varint = byte | ength. |
___________________________ +
Raw binary data. Inline |
or varint = byte length. |
........................... +
Key-value map. Inline or |
varint = entry count. |
___________________________ +
Ordered array. Inline or |
varint = el enent count. |
........................... +

(0 << b)

No addi ti onal

wre

val ue.

foll owed by the val ue encoded as

2

=== =====+4
Size |
—========+
1 byte |
--------- +
1 byte |
--------- +
1 byte |
--------- +
2 bytes |
--------- +
2 bytes |
--------- +
3 bytes |
--------- +

Expires 1 Cctober 2026
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6.2. Signed Integers (Wre Type 1)

Negati ve integers are encoded using wire type 1 with the absolute
val ue. Decoding: negate the stored val ue.

*Values -1 to -30:* Single byte: (1 << 5) | abs(val ue).
* *Values <= -31:* Tag byte Ox3F, followed by the absol ute val ue as
a varint.

Zero and positive integers MJUST use wire type 0 (unsigned t). Wre
type 1 is exclusively for negative values. Encoding zero as signed_t
(tag byte 0x20) is invalid and a decoder MJST treat it as an error.

Exanpl es:
‘o4 o4 -=—=—=—=—=—===+
| Value | Encoded (hex) | Size |
[ el s oo e el e e e g
| -1 | 21 | 1 byte |
F--- - I IR I +
| -15 | 2F | 1 byte |
+------- I i S +
| -30 | 3E | 1 byte |
F------- R I I I +
| -31 | 3F 1F | 2 bytes |
F--- - I IR I +
| -300 | 3F AC 02 | 3 bytes |
+------- I i S +

Table 3
6.3. Floating-Point Nunbers (Wre Type 2)

| EEE 754 [| EEE754] floating-point values. The inline value selects
the precision:

| I'nline Value | Precision | Bytes Followi ng Tag |
[ et ————— e ———————————(——————— st o
| O | 32-bit float (IEEE | 4 bytes, little- |
| | 754 binary32) | endian |
. - - +
| 1 | 64-bit double (IEEE | 8 bytes, little- |
| | 754 binary64) | endi an |
o e e - o e e e e e oo - o e e e e e oo - +

Tabl e 4

Lui s Bustanmante Expires 1 Cctober 2026 [ Page 8]
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Inline values 2-30 are reserved for future use. Inline value 31
(varint extension) is not used for this wire type. A decoder that
encounters inline value 31 or any reserved inline value (2-30) for
this wire type MUST treat it as a decode error.

*Negative zero:* | EEE 754 defines negative zero (-0.0) as distinct
frompositive zero (+0.0). Encoders MJST encode -0.0 as a floating-
point value (wire type 2), not as unsigned integer zero (wWre type
0). Decoders MJIST preserve the sign of zero when converting from
PSON to | EEE 754.

*NaN and Infinity:* Encoders MJST encode NaN and Infinity values as
32-bit or 64-bit floats (wire type 2). These values MJST NOT be
pronoted to integers. Encoders SHOULD use a canoni cal NaN
representation (quiet NaN with all-zero payl oad) when the specific
NaN payl oad is not significant.

Exanpl es:

Table 5
Di screte Values (Wre Type 3)

Bool ean and null val ues.

[ R el el e ety
| I'nline Value | Meaning | Encoded (hex) |
B e ool e s
| O | false | 60 |
I i I I i +
| 1 | true | 61 |
F-- - - - - - +---- - - - i I +
| 2 | null | 62 |
I R I I T +
Table 6

s Bustamante Expires 1 Cctober 2026 [ Page 9]
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Inline values 3-30 are reserved for future use. Inline value 31
(varint extension) is not used for this wire type. A decoder that
encounters inline value 31 or any reserved inline value (3-30) for
this wire type MUST treat it as a decode error.

6.5. Strings (Wre Type 4)

UTF-8 encoded text strings. The inline value (or subsequent varint
if inline = 31) indicates the byte length of the string. The string
bytes follow imediately, with no null term nator.

* *Strings of 0-30 bytes:* Single tag byte with inline |ength,
foll owed by the string bytes.

* *Strings of >= 31 bytes:* Tag byte O0x9F, followed by a varint
I ength, followed by the string bytes.

| mpl enent ati ons MJUST encode strings as valid UTF-8. A decoder that
encounters invalid UTF-8 sequences SHOULD treat it as a decode error

Exanpl es:

[ sy ey e ppj——r o}
| Val ue | Encoded (hex) | Size |
| "" (enpty) | 80 | 1 byte |
o m e e e oo - o e e e e e e e e e e e e e e mmemamao o Fomm oo - +
| "hi" | 82 68 69 | 3 bytes
S o e m e e e e e e e e e e e m—— oo oo TS +
| "tenperature" | 8B 74 65 6D 70 65 72 61 74 75 72 65 | 12 bytes
o o m e e e e e e e e e ee e S +

6.6. Binary Data (Wre Type 5)

Raw bi nary (opaque byte sequences). Encoding is identical to
strings: the inline value (or varint) indicates byte |length, followed
by the raw bytes.

* *0-30 bytes:* Single tag byte with inline length, followed by
dat a.

* *>= 31 bytes:* Tag byte OxBF, followed by a varint |ength,
fol |l owed by data.

Unli ke strings, binary data has no encodi ng requirenment (no UTF-8
constraint).

Lui s Bustanmante Expires 1 Cctober 2026 [ Page 10]
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6.7. Maps / ojects (Wre Type 6)

Key-val ue maps (equivalent to JSON objects). The inline value (or
varint) indicates the nunber of key-val ue pairs.

Each entry consists of:

1 A PSON string (the key). Mp keys MJST be strings.
2. A PSON value (any wire type, including nested maps and arrays).

* *0-30 entries:* Single tag byte with inline count.
* *>= 31 entries:* Tag byte OxDF, followed by a varint count.

*Key ordering:* PSON does not define a canonical key ordering.
However, inplementations SHOULD preserve insertion order to support
use cases where iteration order is significant (e.g., conpact
stream ng node in | OTMP).

*Duplicate keys:* A PSON map SHOULD NOT contain duplicate keys. A
decoder that encounters duplicate keys SHOULD reject the map or use
the |l ast value for the duplicated key. The behavior for duplicate
keys is undefined and inplenentations MJST NOT rely on it.

Example -- {"tenp": 25, "hunmi: 60}:

c2 # map_t, 2 entries
84 74 65 6D 70 # string "temp" (key, 4 bytes)
19 # unsi gned 25 (val ue)
83 68 75 6D # string "hum (key, 3 bytes)
1F 3C # unsi gned 60 (varint)

Total: 13 bytes. Equivalent JSON {"tenp": 25, "huni:60} = 20 bytes
(35% savi ngs) .

6.8. Arrays (Wre Type 7)

Ordered sequences of values (equivalent to JSON arrays). The inline
val ue (or varint) indicates the nunber of el enents.

Each el enent is a PSON-encoded val ue (any wire type).

* *0-30 elenments:* Single tag byte with inline count.
* *>= 31 elenents:* Tag byte OxFF, followed by a varint count.

Example -- [1, 2, 3]:

Lui s Bustanmante Expires 1 Cctober 2026 [ Page 11]
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E3 # array_t, 3 elenents
01 # unsigned 1
02 # unsi gned 2
03 # unsi gned 3

Total: 4 bytes. Equivalent JSON[1,2,3] = 7 bytes (43% savi ngs).
7. Byte Ordering

Al multi-byte floating-point values (float32, float64) MJIST be
encoded in little-endian byte order (least significant byte first).

*Rational e:* Traditional Internet protocols use big-endian ("network
byte order"), a convention established when dom nant networKki ng

har dwar e was bi g-endi an. Today, virtually all mcrocontrollers and
processors used in |oT are little-endian: ARM Cortex-M ESP32
(Xtensa), RISC-V, and x86. Little-endian encoding allows constrained
devices to wite float and double values directly fromnmenory to the
wire with no conversion. On the nost constrained ARM cores (Cortex-
MO/ MD+), which | ack a hardware byte-reversal instruction (REV), byte
swapping a 32-bit float requires 4 instructions per val ue.

I nteger val ues use varint encoding Section 8, which is byte-order
i ndependent by design

This is the sane design choice made by Protocol Buffers
[ Protocol Buffers], which encodes fixed-width floats and doubles in
little-endian regardl ess of platform

8. Varint Encoding

PSON uses Protocol Buffers-style variable-length integer encoding for
val ues that exceed the inline capacity (>= 31).

8.1. Encoding Al gorithm
Each byte uses bits [6:0] for data (7 bits per byte).
Bit [7] is a continuation flag: set (1) if nore bytes follow,

clear (0) for the last byte.
* Least significant group conmes first (little-endian byte order).

Lui s Bustanmante Expires 1 Cctober 2026 [ Page 12]
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8.

8.

9

2

3.

Exanpl es
+=—==——=—=——=—=—4=-=———=————4-=———————————————————+4{==——=—=—=—=—==+
| Decimal | Hex | Varint Bytes (hex) | Size |
B Tttty ey Sy pljfp—p—(—(—r—r—
| O | 0x00 | 00 | 1 byte
F--- - - - - F---- - - o e e e e e a - F--- - - - - +
| 1 | Ox01 | 01 | 1 byte
L +-------- R i e I L +
| 127 | OX7F | 7F | 1 byte |
L F---- - - - R I L +
| 128 | 0x80 | 80 01 | 2 bytes
F--- - - - - F---- - - o e e e e e a - F--- - - - - +
| 300 | 0x012C | AC 02 | 2 bytes |
L +-------- R i e I L +
| 16384 | 0x4000 | 80 80 01 | 3 bytes |
L F---- - - - R I L +

Table 8

Maxi mum Varint Size

I mpl enent ati ons MJST support varints up to 10 bytes, representing
values up to 2764 - 1 (the full uint64 range). A 64-bit unsigned
integer requires at nost 10 varint bytes (ceil (64/7) = 10). A
receiver that encounters a varint that does not term nate within 10
bytes MIST treat it as a decode error and discard the data.

Size Limts

*Strings and binary data:* The maxi mum byte length is constrained
by the varint encoding (up to 2764 - 1). |In practice,

i mpl ement ati ons SHOULD i npose limts appropriate to avail able
menory. A RECOVMENDED |imt for constrained devices is 65,535
bytes (16-bit addressabl e).

*Maps and arrays:* El enment counts have no protocol-enforced limt
beyond the varint range, but inplementations SHOULD i npose
reasonable limts based on avail abl e menory.

*Nesting depth:* Inplenentations SHOULD |imt nesting depth to
prevent stack overflow. A limt of 16 levels is RECOMVENDED f or
const rai ned devi ces.

Lui s Bustanmante Expires 1 Cctober 2026 [ Page 13]
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10. Encoding Optimi zations

The foll owi ng optim zati ons are RECOMVENDED f or encoders but are not
required for protocol confornmance. A conformant decoder MJST be able
to decode data produced by any confornant encoder, whether or not
these optim zations are appli ed.

10.1. Float-to-Integer Pronotion

When encodi ng a fl oating-point nunber that has no fractional part and
whose absolute value fits within the uint64 range (0 to 27"64-1),

i mpl ement ati ons SHOULD encode it as an unsigned integer (wire type 0)
or signed integer (wire type 1) instead of a float (wire type 2).
This saves 3-7 bytes per value and exploits the fact that many |oT
sensor readi ngs are whol e nunbers (e.g., humdity percentages, relay
states, counters).

Thi s pronotion MJST NOT be applied to negative zero (-0.0), NaN, or
Infinity val ues.

A decoder that receives an integer where a float was expected MJST
convert it to the appropriate floating-point type. This pronotion is
transparent to the application

Si ze savi ngs:

4=+ -4 - -———-——-—-——"=———=—+4{=-=—=—===—===—+
| Value | As float (type 2) | As integer (type 0/1) | Savings
B Tty el ey Pl pp—p—p——
| 0.0 | 5 bytes | 1 byte | 4 bytes
F---- - R I ] I i I F--- - - - - +
| 25.0 | 5 bytes | 1 byte | 4 bytes
+------- B T B i I I I L +
| -3.0 | 5 bytes | 1 byte | 4 bytes
F------- I I ] R I L +
| 100.0 | 5 bytes | 3 bytes | 2 bytes
F---- - R I ] I i I F--- - - - - +
Table 9

*Note:* CBOR s core specification ([ RFC8949], Section 4.2.2) treats
float-to-integer pronotion as optional and application-dependent.
PSON fol l ows the same approach: this optimzation is RECOWENDED but
not required for confornmance.
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PSON

2. Precision Selection

When encodi ng a fl oating-point val ue that
i mpl ement ati ons SHOULD choose 32-bit float (inline value

preci si on,

0) when the float32 representation of the value is identical
64-bit double (inline value 1)

original float64 value. O herw se,
MUST be used. This saves 4 bytes per

More precisely: an encoder SHOULD encode a float64 value v as float 32

if and only if (float64)(float32)v
fl oat 32 preserves the exact value).

PSON vs JSON Si ze Conpari son

val ue.

March 2026

requires fractional

to the

v (the round-trip through

The foll owi ng table conpares encoded sizes for comon |0oT data

patterns:

Table 1
Not e:
which is typical for |0oT sensor data.
encodi ng with no whitespace.

For typi cal

0

PSON si zes assune fl oat32 precision for floating-point val ues,

JSON si zes use conpact

achi eves 21-75% si ze reduction compared to JSON.

Expires 1 Cctob

er 2026

| oT payl oads (maps with numeric sensor val ues),

PSON
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Conpl et e Encodi ng Exanpl es
1. Simple Sensor Reading

JSON: {"tenperature": 23.5, "humdity": 60}

c2 # map_t, 2 entries
8B 74 65 6D 70 65 72 61 # string "tenperature”
74 75 72 65 # (key, 11 bytes)
40 00 00 BC 41 # float 23.5 (32-bit, LE)
88 68 75 6D 69 64 69 # string "humdity"
74 79 # (key, 8 bytes)
1F 3C # unsi gned 60 (varint)

JSON si ze: 34 bytes. PSON size: 29 bytes. Savings: 15%

2. Device Credentials

JSON: ["user", "devicel", "secretkey"]
E3 # array_t, 3 elenents
84 75 73 65 72 # string "user" (4 bytes)

87 64 65 76 69 63 65 31 # string "devicel" (7 bytes)
89 73 65 63 72 65 74 # string "secretkey"
6B 65 79 # (9 bytes)
JSON si ze: 30 bytes. PSON size: 24 bytes. Savings: 20%
3. Bool ean Configuration

JSON: {"enabl ed": true, "debug": false}

c2 # map_t, 2 entries
87 65 6E 61 62 6C 65 64 # string "enabled" (7 bytes)
61 # true
85 64 65 62 75 67 # string "debug" (5 bytes)
60 # fal se

JSON si ze: 30 bytes. PSON size: 17 bytes. Savings: 43%
4. Nested Structure

JSON: {"gps": {"lat": 40.4168, "lon": -3.7038}, "alt": 650}

Lui s Bustanmante Expires 1 Cctober 2026
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13.

c2 # map_t, 2 entries
83 67 70 73 # string "gps" (3 bytes)
c2 # map_t, 2 entries (nested)
83 6C 61 74 # string "lat" (3 bytes)
41 85 7C DO B3 # doubl e 40.4168
59 35 44 40 # (64-bit, LE)
83 6C 6F 6E # string "lon" (3 bytes)
41 FE 65 F7 E4 # doubl e -3.7038
61 Al OD CO # (64-bit, LE)
83 61 6C 74 # string "alt" (3 bytes)
1F 8A 05 # unsi gned 650 (varint)

JSON si ze: 47 bytes. PSON size: 39 bytes. Savings: 17%

(Note: GPS coordinates require double precision, limting compaction.
Integer values like altitude benefit nobst from PSON encodi ng.)

Security Considerations
1. Input Validation
I mpl enent ati ons MUST val i date PSON data duri ng decodi ng:

* *Length bounds:* String and binary | engths MJST NOT exceed the
i mpl erentation’s maxi num Section 9. A decoder MJST NOT all ocate
menory based on an untrusted length field w thout bounds checki ng.

* *Nesting depth:* Deeply nested maps and arrays can cause stack
overfl ow on constrai ned devices. |nplenentations SHOULD enforce a
maxi mum nesti ng dept h.

* *Map key uni queness:* | nplementations SHOULD reject maps with
duplicate keys, as they may indicate an injection attenpt.

* *Varint termnation:* A varint that does not term nate (every byte
has the continuation bit set) constitutes a denial-of-service
vector. |Inplementations MJUST enforce the maxi mum varint |ength
Section 8. 3.

* *Wre type validation:* A decoder MJST reject values with reserved
inline values (e.g., floating t with inline value > 1, discrete_t
with inline value > 2).

2. Deni al of Service

PSON data from untrusted sources can be crafted to consume excessive
r esour ces:
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14.

14.

15.

15.

* *large allocations:* A malicious length prefix can trigger |arge
menory allocations. |nplementations MJST i npose application-
appropriate limts and MJUST NOT all ocate menory based solely on
untrusted length fields.

* *Processing tine:* Deeply nested structures can cause excessive
processing time. Depth limts Section 9 nitigate this.

3. Confidentiality

PSON does not provide encryption. Wen transmtting sensitive data,
PSON MUST be used within an encrypted transport (e.g., TLS)

| ANA Consi derati ons
1. Media Type Registration

Thi s specification requests registration of the followi ng nmedia type
in the "Media Types" registry:

Type name: application

Subt ype nane: pson

Requi red paraneters: none

Opti onal paraneters: none

Encodi ng consi derations: binary

Security considerations: See Section 13 of this docunent
Interoperability considerations: PSON uses little-endian byte
ordering for floating-point values, which differs from CBOR and

E I I R

nost Internet protocols. |Inplenmentations on big-endian platforns
MUST perform byte swappi ng when encodi ng and decodi ng fl oats and
doubl es.

Publ i shed specification: This docunent
Applications that use this nmedia type: 0T device conmuni cation
sensor data encoding, | OTMP protocol payl oads
* Fragnment identifier considerations: NA
Contact: Alvaro Luis Bustamante, al varo@ hinger.io
* Change controller: |IETF
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Conf ormance Test Vectors

The followi ng test vectors allow inplenentations to verify correct
encodi ng and decodi ng. Each entry shows a |logical value and its
expect ed PSON encodi ng i n hexadeci nal .

I nteger Test Vectors

[ el s oo ool )
| Val ue | Encoded (hex) | Size |
[ R el ety Lty
| Unsigned O | 00 | 1 byte |
I I I T R +
| Unsigned 25 | 19 | 1 byte |
I i I i I +
| Unsigned 30 | 1E | 1 byte |
F-- - - - - - i I +---- - - - +
| Unsigned 31 | 1F 1F | 2 bytes |
I I I T R +
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| Unsigned 300 | 1F AC 02 | 3 bytes
S o m e e e oo - B +
| Signed -1 | 21 | 1 byte
R S R +
| Signed -30 | 3E | 1 byte
oo s o S +
| Signed -300 | 3F AC 02 | 3 bytes
S o m e e e oo - B +
Tabl e 11

A. 2. Floating-Point Test Vectors

| Val ue | Encoded (hex) | Size |
[S s sy sty e pj——_—
| Float 23.5 | 40 00 00 BC 41 | 5 bytes
Fom oo o m oo S +
| Float 3.14 | 40 C3 F5 48 40 | 5 bytes
Fom e e e e oo o o e e e e e e e B +
| Double 3.141592653 | 41 38 E9 2F 54 FB 21 09 40 | 9 bytes
o e e e e oo oo e e e e e e i oo oo oo R +
Table 12
A.3. Discrete Test Vectors
[ el Sl e e pu g peety sl pj—p—j—t—r o
| Value | Encoded (hex) | Size |
E ool s oo e et e pe e e o1
| False | 60 | 1 byte
N o m e e e oo - Fomm e - o - +
| True | 61 | 1 byte
AR, S S SRR +
| Null | 62 | 1 byte
S oo - S +
Table 13
A 4. String Test Vectors
| Val ue | Encoded (hex) | Size |
| "" (enpty) | 80 | 1 byte |
S o e m e e e e e e e e e e e m—— oo oo TS +
| "hi" | 82 68 69 | 3 bytes
oo - o m oo S +
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| "tenmperature” | 8B 74 65 6D 70 65 72 61 74 75 72 65 | 12 bytes |

Tabl e 14

A.5. Container Test Vectors

oo o4 ===+
| Val ue | Encoded (hex) | Size |
[ s el sty o pj——_—
| Enpty map {} | CO | 1 byte |
S oo - S +
| Enpty array [] | EO | 1 byte |
oo o - o m e e e oo - B +
| Array [1,2,3] | E3 01 02 03 | 4 bytes
S S R +
Tabl e 15
A. 6. Conposite Test Vector
Map {"tenp": 25, "hunm': 60} -- 13 bytes total
c2 # map_t, 2 entries
84 74 65 6D 70 # string "temp" (key, 4 bytes)
19 # unsi gned 25 (val ue)
83 68 75 6D # string "hum (key, 3 bytes)
1F 3C # unsi gned 60 (varint)

Hex: C2 84 74 65 6D 70 19 83 68 75 6D 1F 3C
Appendi x B. I nplenentation Conplexity Conparison

Thi s appendi x provides a quantitative conparison of inplenmentation
conpl exity between PSON and two wi dely-used CBOR |ibraries for
constrai ned devices. Al neasurenents use the sane test payl oad:
{"temperature": 23.5, "humidity": 60, "pressure": 1013, "label"
"out door"}.

B.1. Source Code Size

| I'nplementation | Source Lines (encoder + decoder) |
| PSON (standal one Q) | 344
oo e e e e e e i oo oo oo T +
| NanoCBOR (C, mninmal CBOR) | 2,223
o e e e e e i eee oo n o e e e e e e e e e e eee— oo n +

Lui s Bustanmante Expires 1 Cctober 2026 [ Page 21]



Internet-Draft PSON March 2026

| TinyCBOR (C, Intel) | 5,619

Tabl e 16

PSON' s reduced source size results fromits narrower scope: 8 wire
types with a single varint overflow mechanism no semantic tags, no

i ndefinite-length encoding, no half-precision floats, and string-only
map keys.

B.2. Conpiled Binary Size (ESP32, ESP-IDF v5. 4)
Al'l projects conpiled for ESP32 using espressif/idf:v5.4 Docker inage

with default optimzation (-Qg). No networking, no TLS -- pure
encodi ng benchmar k.

[ ettty e —p—p——" g ———(——(—— i —_—(——(———— ey o
| I npl | Library | App Code | Total | Full |nage

[ el oo s, el sy oo
| PSON | 0B (inline) | 2,589 B| 2,589 B| 195,044 B |
F--- - - I i T F--- - - F---- - - - R I +
| NanoCBOR | 2,306 B| 1,510 B| 3,816 B| 196,076 B |
I I I L I +
| TinyCBOR | 4,445 B| 2,159 B| 6,604 B| 200,888 B |
R i I R Fo-m e - - I +

Tabl e 17

PSON' s conpi |l ed encoding code is 32% snal |l er than NanoCBOR and 61%
smal l er than TinyCBOR for identical functionality. Full inmage sizes
differ by less than 3% because the ESP-1DF base (FreeRTOS, HAL, Iibc)
dom nates at ~190 KB.

NanoCBOR is the nobst minimal CBOR i npl enentation avail able for
constrai ned devices. The difference with TinyCBOR illustrates how
CBOR s broader feature set (validation, pretty-printing, JSON
conversion) increases footprint even when those features are not used
by the application.

B.3. Encoded Wre Size

Al'l three encodi ngs produce conparable wire sizes for the sane
payl oad:

Lui s Bustanmante Expires 1 Cctober 2026 [ Page 22]



Internet-Draft PSON March 2026

| I'nmplementation | Encoded Size | Notes |
[} e ——————— Ll ———————— Ll p—p—r U
| PSON | 55 bytes | float32 for 23.5 |
. . O +
| NanoCBOR | 53 bytes | floatl6 for 23.5 |
| | | (half-precision) |
oo o - S o e e e e e e e e e e mmmemao - +
| Ti nyCBOR | 55 bytes | float32 for 23.5 |
S R o e e e e e e e e e e e e oo oo +
Tabl e 18

The 2-byte difference with NanoCBOR is due to CBOR s hal f-precision
float support (IEEE 754 binaryl6), which PSON deliberately omts to
avoid the inplenentation conplexity of floatl6 conversion routines.
For typical |oT payl oads, wire size differences between PSON and CBOR
are negligible.

B.4. Encodi ng and Decodi ng Perfornmance (ESP32, 240 MHz)
Al'l benchmar ks executed on the sane ESP32 hardware (Xtensa LX6, 240

MHz, single core used). Each neasurenent averages 1, 000, 000
iterations of encoding or decoding the test payl oad.

| I'nmplementation | Encode (us/iter) | Decode (us/iter)
[ gttt —————— L ——————————————— L —p——(—————————
| PSON | 10. 00 | 5.93
- . . +
| NanoCBOR | 19. 65 | 16. 86
S o e e e e a e oo m o e e e e a e oo m +
| TinyCBOR | 20.04 | 52.78
oo - - oo o - oo o - +

Table 19

*Encodi ng: * PSON encodes approxi mately 2x faster than both CBOR

i npl ementations. PSON s single-pass encoder with varint overfl ow
requires fewer branches than CBOR s fixed-width (1/2/4/8 byte)
argunent encodi ng.
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*Decodi ng: * PSON decodes 2.8x faster than NanoCBOR and 8.9x faster
than Ti nyCBOR. The decoder benefits fromthe sinpler tag structure
(no indefinite-length containers to check, no semantic tags to skip,
no hal f-precision float conversion, string-only map keys).
TinyCBOR s significantly slower decoding reflects its nore conpl ex
parser, which nmust handle the full CBOR data nodel including

contai ner tracking and validation

These performance differences are a direct consequence of PSON s
reduced format conplexity, not inplenentation quality -- NanoCBOR i s
a well-optimzed, production-quality CBOR library specifically

desi gned for constrai ned devi ces.

B.5. Summary

[} sty ool sy o}
| Metric | PSON vs NanoCBOR | PSON vs Ti nyCBOR

| Wre size | Conparable (+2 bytes) | Equal |
o m e e e oo - Tt Fom e e e oo +
| Conpiled code | 32% snall er | 61% smal | er |
S o e e e e e e oo o e e e e oo oo +
| Encode speed | 2.0x faster | 2.0x faster |
o o o e e oo +
| Decode speed | 2.8x faster | 8.9x faster |
o m e e e oo - Tt Fom e e e oo +
| Source lines | 6.5x fewer | 16.3x fewer |
S o e e e e e e oo o e e e e oo oo +

Tabl e 20

*Note:* The primary justification for PSON is not performance
superiority over CBOR, but the architectural integration with the

| OTMP protocol -- shared encoding primtives elimnate the need for
two i ndependent type systens on constrai ned devices (see

Section 1.3). The performance and conpl exity advant ages docunent ed
here are a consequence of that narrower design scope.

Appendi x C. Revision Hi story

) ety Sy Ll eyl o

| Version | Date | Changes |

B oo oo el s s

| 0.1 | 2026-03-30 | Initial public draft.

F---- - - - R I B i e +
Tabl e 21
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