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Abst ract

Thi s docunent extends Universally Unique ldentifiers (UU Ds) beyond
128 bits to facilitate enhanced collision resistance and proper room
for enbeddi ng additional data within a given UU D al gorithm

These | onger variable-length UU Ds ("UU D Long") |everage a
previously unused variant bit "F' and feature a new sub-typing
mechani smcreated to ensure there i s enough space to define many
future UUID algorithms within this new variant of UUl Ds.

Thi s docunent updates RFC9562.

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://github. cont
kyzer -davi s/ uui d-1 ong/ bl ob/ mai n/ dr af t - davi s- uui dr ev- uui d- | ong. nd.
Status information for this docunment rmay be found at
https://datatracker.ietf.org/doc/draft-davis-uuidrev-uui d-1ong/.
Di scussion of this docunent takes place on the Revise Universally
Uni que Identifier Definitions (uuidrev) Working Group mailing |ist
(mailto:uuidrev@etf.org), which is archived at
https://mailarchive.ietf.org/arch/browse/uuidrev/. Subscribe at
https://ww.ietf.org/ mailman/listinfo/uuidrev/.

Source for this draft and an issue tracker can be found at
https://github. com kyzer-davi s/ uui d-1 ong.

Status of This Meno

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

There are a few main driving factors behind extending UU D beyond 128

bits covered by the next sections.

1.1. The Need for Increased Entropy

VWi le existing UUD formats provide sufficient entropy for nost use
cases; there exist scenarios where even nore entropy is required to
further reduce collision probabilities or guessability.

Further, while creating UUI Dv7 during the draft phases of RFC9562, a
common di scussi on point surrounded the nunber of bits allocated to
entropy vs the nunber of bits allocated to the enbedded ti mestanp.
The 128 bit Iimts on UUD created a situation where the conmunity
had to balance tinmestanp granularity vs entropy. This resulted in
"sliding" bits one way or other trying to find a happy nedium Wile
in the end a fine bal ance was achi eved; the entire problem could have
been avoided if there were nore bits available to the UUI D format.
Wth the additional |ength added by UU D Long; an application can
generate a UUID with certainty that it is truly "unigue across space
and tine".

Davi s Expires 12 COctober 2026 [ Page 3]



I nternet-Draft UUI D Long April 2026

1.2. Requirements for Additional Enbedded Data

Sone inplenentations require nmore than 128 bits to properly enbed all
of the application specific data they require for a given UU D
algorithm Sone exanpl es include database netadata like entity
types, checksum val ues, shard/partition identifiers (see
[OderlylD]), and even node identifiers for distributed UU D
gener ati on.

UUI D Long provides anple bit space for an algorithmto properly enbed
all of the itens required for the application logic to function

1.3. A better UU D sub-typing system

128 bit UWUIDs within the "OSF DCE / | ETF" variant space are limted
to 16 versions. This version limt artificially inhibits innovation
of new UUID algorithns (a problempartly solved by UU Dv8).

Thi s drawback of the "OSF DCE / | ETF" variant space was observed
whi |l e worki ng on [ RFC9562], in particular to future name-based UU D
| ayouts that replace "UU Dv3" and "UU Dv5". Wth the nunber of
hashing al gorithns avail abl e and the possibility that at any point
one nay be deprecated; there was little chance of getting consensus
on | everaging one of the few remaining versions for such an

al gorithm

Wth UU D Long, as per section Section 3.2, there is anple roomfor
future UU D Long Al gorithns.

1.4. Beyond Fi xed-Length

Wth a fixed-length UU D, there is no roomto grow as future
protocol s change and severely limts the ability to innovate in the
space.

A point of contention that has conme up many tinmes across the
community is that 128 bits is not enough for nodern protocols and
applications. Conmon alternate unique identifier lengths are 160
bits, 192 bits and 256 bits.

UUI D Long provides these fixed | ength values and the flexibility to
accommpdat e future needs via the variable-length design

Sone exanple itens that may change over time are, but not limted to,
hashi ng al gorithns, signature algorithnms, and post-quantum conputi ng
related algorithnms. Any of these could exceed a limt if UU D Long
does not select a |large enough maxi mum val ue.
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See Section 7 for nore considerations around generating and parsing
UUI D Long val ues.

2. Conventions and Definitions

The key words "MJST", "MJST NOT", "REQUI RED', "SHALL", "SHALL NOT",
"SHOULD', "SHOULD NOT", "RECOMMENDED', "NOT RECOMMVENDED', "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

2.1. Notational Conventions

Thr oughout this document "UU D Long" generally references any
variable I ength UU D | onger than 128 bits while "UU D Short"
references fixed-length 128-bit UUIDs in the prose of this docunent.

Field and Bit Layout in this docunent use a custom format borrowed
from[RFCO000] rather than those featured in [ RFC9562]. The purpose
of this format is to summari ze, not define, protocol elenents. Prose
defines the conplete semantics and details of structures.

Layout itens are nanmed and then followed by a list of fields
surrounded by a pair of matching braces. Each field in this list is
separated by commas.

I ndividual fields include |l ength information, plus indications about

fixed value, optionality, or repetitions. Individual fields use the
foll owi ng notational conventions, with all lengths in bits:
x (A):

Indicates that x is A bits |long

x (L) = C
: Indicates that x has a fixed value of C, the length of x is described by
L, which can use any of the length fornms above

¥ (..):

Indicates that x has a variable length with no fixed upper limt

x (A .B)

. Indicates that x can be any length fromA to B, A can be onmtted to indicate
a mninmumof zero bits, and B can be onitted to indicate no set upper lint

Thi s docunent uses network byte order (that is, big endian) val ues.
Fields are placed starting fromthe high-order bits of each byte.
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By convention, individual fields reference a conplex field by using
the nane of the conplex field.

Figure 1 provides an exanpl e:

Exanpl e Structure {
One-bit Field (1),
7-bit Field with Fixed Value (7) = 61
Arbitrary-Length Field (..),
Vari abl e-Length Field (8..24),
Field Wth Mninum Length (16..),
Field Wth Maxi num Length (..128),

Figure 1: Exanpl e Format
3. UU D Long Format

At the core UU D Long features the sane base characteristics as

[ RFC9562], Section 4 featured in UU D Short. UU D Long rmay be
represented in all of the sane ways as you woul d expect with a UU D
(e.g text, integer, binary, UUD URN, etc.)

The UUI D Long Data Block starts at bit 129 separated by the dash
character "-" in the textual representation of UUID Long. This
separation allows at-a-glance readability around the variable-1ength
UUI D Long Dat a.

The generalized layout of UUD Long is Figure 2.
UUI D Long Structure {

UUI D Short Part A (64),

UUI D Variant (4) = OxF,

UUI D Short Part B (60),
UUI D Long Data (32..3968),

Figure 2: Exanple UU D Long Bit and Field Layout
Further, the base UUI D Short string format with hex and dashes is
also found in the string format of UUID Long. Including this in the
base syntax ensures backwards conpatibility as per Section 6. The
UUI D Long string representation is defined by Figure 3 and Table 1.

XXXXXXXX= XXXX= XXXX= FXXX= XXXXXXXXXXXX- Yy..Zz

Figure 3: UUD Long Field Layout in Hex
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| ID | Description | Bits |
[§ oo oo ey e e
| x | Short UUID Bits | 124 |
T o m e e e e e e e e e eee e S +
| F | Frozen Variant byte (for backwards | 4 |
| | conpatibility). See Section 3.1 | |
Fomm e - o - o e e e e e e e e e e e e e e mmemamao o Fomm oo - +
| yy..zz | Variable length UU D Long Data with | 32..3968

| | length described by LLLL. M nimm | |
| | one byte, maxi mnum 496 bytes | |
T o m e e e e e e e e e ee e S +

Table 1: UUID Long String Layout Descriptors

A properly constructed UU D Long value will be, at a mninmm 160
bits or 20 octets. The maxi numvalue for a UUID Long is conputed as
UU D Short Length (128) + Maxi mum UUI D Long Data Length (3,968) which
is 4,096 bits (512 octets). Note that these cal cul ations do not take
into account the UU D Long Encoding Bl ock (4 bytes or 32 bits)
described in Section 3.2 which is placed at the start of the

vari abl e-1 ength UU D Long dat a.

Wiile it is theoretically possible to extend UUI D Long beyond t he
maxi mumtotal length of 4,096 bits; this value was chosen to be
sufficiently large to allow for any type of data that needs to be
inmplemented. |If the tinme cones when UU D Long needs to be extended
beyond 4,096 bits; this specification can easily be updated to allow
for larger values due to the nature of the variable-length design of
UUI D Long.

This woul d be acconplished by updating the UU D Encodi ng Bl ock
definition (which already supports describing UU D Longs beyond 4096
bits via the two byte field) and updating the naxi mum |l ength of the
UUI D Long Data field in the |ayout definitions above.

3.1. Variant Field
Thi s section updates [RFC9562], Section 4.1 to split the unused fina
variant of "111x" into two variants as described by the Table 2
t abl e.
Splitting the final variant space ensures that the "E' variant may be
used by future UUI D Short definitions while the "F' variant is used
to signal a UU D Long Variant and maxi mum val ue for UU D Short as per
[ RFC9562], Section 5. 10.

These "F'rozen variant bits are set to all 1's (bl111).
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Reserved for future |
definition. |

| The variant used by UU D

| Long in this docunent. |
| Also includes Max UU D |
| as per [RFC9562], |
| Section 5.10. |

Table 2: UUI D Variant Updates

UUI D Long algorithns featuring the frozen Variant F MJUST use the sub-
typing logic and encodi ng bl ock described in Section 3.2.

3.2. Sub-Typing Logi c and Encodi ng Bl ock

UUI D Long does not re-use the "version" nonenclature (or bit
positions unless otherwi se noted) from|[RFC9562]. This serves to
hel p i npl enentations easily distinguish 128 bit or 128+ bit UUIDs in
text and provide an opportunity for defining a better sub-typing
systemwi thin this new variant space.

UUI D Long instead noves the sub-typing logic to a new 4 byte UU D
Long Encoding Bl ock placed at the start of the encoded UU D Long
al gorithm and prefixed after the UUI D sub-variant algorithmis
conmput ed and the underlying UU D Long value is created.

The first 2 bytes of the UUI D Long Encoding Bl ock feature a sub-
typing systemwith two |l evels of hierarchy. The first is a "Sub-
Variant" abbreviated "sv" which indicates the grouping of UU D Long
algorithmtypes. The second |level of UUI D Long sub-typing is defined
as sinply the "algorithm which can be abbreviated "a". The Sub-
Variant plus Al gorithm (SV+A) serve as the identity behind a
particular UU D Long val ue.

Wth this in mnd "Sub-Variant 1, Al gorithm4" can be expressed as
"svla4" or "UUl Dsvla4" throughout this docunent. Note that "UU Dv4"
or "UUID Version 4" is usually used to reference a UUI D al gorithm as
speci fied by [ RFC9562], Section 5.4 and does not represent UU D Long
algorithms in this docunent.

The final 2 bytes of the UUI D Long Encoding Bl ock include a |l ength

descriptor, expressed in octets (bytes), for the variable-length UU D
Long data which can be used by applications in order to understand
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where a UUI D Long value ends. The value stored in this field
represents the nunber of octets of UU D Long data follow ng the UU D
Short portion, not a bit count or character count. The |length
descriptor MJST NOT take into account the UU D Long Encodi ng Bl ock
itself and only describe the octet length of the variable-length UUI D
Long dat a.

The full 4 byte UU D Encodi ng bl ock can be observed in Figure 4 or
Figure 5 and described succinctly in Table 3.

UUI D Long Encodi ng Bl ock {
Sub- Vari ant Encodi ng (8),

Al gorithm Encodi ng (8),
UUI D Long Data Length Descriptor (16)

}
Figure 4: Exanple UU D Long Encoding Block Bit and Field Layout
SVAALLLL- XXXXXXXX=XXXX=XXXX- FXXX- XXXXXXXXXXXX-XX..ZZ

Figure 5: UU D Long Encodi ng Bl ock and UUI D Long Field Layout in Hex

[ el s oo e e e s s s s s s e s s s e e e ey e p—p—r
| ID | Description | Bits

| SV | One Byte Sub-Variant with 256 possible values | 8 |
R o e e e e e e e e e e e e e e e e e e e e e e e e e me— o R +
| AA | One Byte Algorithmwi th 256 possi bl e val ues | 8 |
S . S +
| LLLL | Two Byte length descriptor in octets with a | 16 |
| | max val ue of 496 describing the UU D Long data | |
Fom e e - - o m o e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e ee e oo Fom e e - - +

Table 3: UUID Long String Layout Descriptors
Sub- Vari ant s

UUI D Long defines four starting sub-variant groupings as defined by
Tabl e 4.
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| Sub-Variant 1D | Description |
[& e bomesbemsfems e esos s esos e esos gl oe s ese s ese s ess s pe s fes e
| svO | Experinental /Custom Al gorithns |
. . +
| svi | Random Based Al gorithns |
. e +
| sv2 | Time Based Al gorithns |
o e o e e e e e e e e e e e o m o +
| sv3 | Hash-based Al gorithns |
. . +
| sv4-sv255 | Reserved for future algorithm |
| | groupings as required |
oo o - o m e e e e e e e e e +

Table 4: UUI D Long Sub-Variants

Future sub-variants in the space (sv4-sv255) can be allocated where a
grouping of algorithms is required; but if a current sub-variant is
applicable for a new algorithm the new al gorithm shoul d be grouped
under a given sub-variant.

The four starting sub-variant groupings mrror the four generic types
of UUID al gorithnms observed in [ RFC9562] .

3.4. Encoding

The default, w dely inplenented, "hex and dash" text presentation
format of 128 bit UU D short values is already inefficient at
conveying the underlying bits of UUD. This problemis only
exacerbated by creating 128+ bit UUl Ds.

| mpl enent ati ons generating or parsing UU D Long val ues MJST utilize
at |l east one nethod defined in [ALT _UUI D ENCODING to create a nore
efficient UU D Long value. The "extended hex and dash" format MAY be
utilized for UU D Long though it is discouraged. The usage of this
format throughout this docunent is for illustrative purposes only.

For exanple the m ni mum and maxi mum UUI D Long val ues using those
found in [ALT _UUI D ENCODING are found in the table Table 5 found by
conputing the maxi num character length of an all 1s value at each bit
I ength. At Base32 and above the nunber of characters used by the

m nimum | ength of UUID Long is still less than the 128 bit hex and
dash format of UUI D Short w thout the UU D Long Encodi ng Bl ock.
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Applications MJST ensure that UUI D Long val ues | everage natura
boundari es and pad the | east significant, right-nost bits where
required to achieve a proper value for encoding as various BaseXX
Al phabets in [ALT_UU D _ENCODI NG .

[ s oo el e e sl oo el e s =3
| Encoding | Variant | Mn UUD Long | Max UUI D Long |
| | | (160 bits) | (4096 bits) |
[ bbb oo el oo s s ooy el s s o}
| Basel6 | TH S DRAFT | 8 + 45 (53) | 8 + 1029 |
I I I | (1037) I
S T T T T +
| Basel6 | [ RFC4648], | 8 + 40 (48) | 8 + 1024 |
| | Section 8 | | (1032) |
TS T T T +
| Base32 | [ RFC4648], | 7 + 32 (39) | 7 + 820 (827)

| | Section 6 | | |
S T T T T +
| Base32 | [ RFC4648], | 7 + 32 (39) | 7 + 820 (827)

| | Section 7 | | |
TS T T T +
| Base32 | [Base32human] | 7 + 32 (39) | 7 + 820 (827)

S I +
| Base36 | --- | 7 + 31 (38) | 7 + 793 (800) |
T . . . +
| Baseb52 | --- | 6 + 29 (35) | 6 + 719 (725) |
TS T T T +
| Base58 | [Baseb58bt c] | 6 + 28 (34) | 6 + 700 (706)

S I +
| Base62 | [Base62ieee] | 6 + 27 (33) | 6 + 688 (694) |
T . . . +
| Base62 | [Base62sort] | 6 + 27 (33) | 6 + 688 (694)

TS T T T +
| Base64 | [ RFC4648], | 6 + 27 (33) | 6 + 683 (689)

| | Section 4 | | |
S T T T T +
| Base64 | [ RFC4648], | 6 + 27 (33) | 6 + 683 (689)

| | Section 5 | | |
TS T T T +
| Base64 | [Base64sort] | 6 + 27 (33) | 6 + 683 (689)

S I +
| Base85 | [Z85] | 5 + 25 (30) | 5 + 640 (645)

T . . . +

Table 5: Alt UU D Encodi ng Length Compari son
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4.

5

160 - UUI D Short Length (128)
192 - UUID Short Length (128)
256 - UUI D Short Length (128)
512 - UUI D Short Length (128)
1024 - UUI D short Length (128)
2048 - UUI D Short Length (128)

Fi xed-Length 160/ 192/ 256 bit UUI D Long

Al t hough UUID Long is variable length and features a very large top
end; inplenentations may end up generating fixed-1ength UU D Long
Val ues as described in this section. See Section 7 for security

di scussi on about this topic.

A common UUID I ength requested by the conmunity is 160, 192 and 256
bit UUI D values. Wth UU D Long generating these values is a trivial
t ask.

W can easily calculate the new bits by using the follow ng |ogic
(for conpleteness up to 2048 has been illustrated.) Once cal cul ated
these can be filled with the appropriate application specific data.
Apply the Variant bits as per Section 3.1 and the appropriate sub-
variant al gorithm encoding as per Section 3.2 and then build the UU D
Long Encodi ng Bl ock and you now have a fixed-1ength UU D Long val ue
of the required | ength.

32 bits of additional UU D Long data

64 bits of additional UU D Long data
128 bits of additional UU D Long data

384 bits of additional UU D Long data
896 bits of additional UU D Long data
1920 bits of additional UU D Long data

UUI D Long Al gorithns

As nentioned in Section 3.2, UUD Long Algorithns are grouped at the
Sub- Vari ant | evel

UUI D Long first maps the [ RFC9562] versions to algorithns in the
appropri ate sub-variant algorithmspace. The sub-variant algorithm
identifier has been ’'sneared’ for ease of understandi ng when
referencing the old values. For exanple: "UU Dv4 == UU Dsvla4" and
"UUl Dv7 == UUl Dsv2a7" where the final nunber in each abbreviation
mat ches.

The first 16 sub-variant al gorithm values (a0-al5) in each sub-
variant space are reserved for matching the appropriate [ RFC9562]
versions. This ensures that a future | ETF spec can define both a
UUI D Short Version and UUI D Long sub-variant algorithmthat [ine up
nicely to each other. Wth 256 possible sub-variant algorithns in
each of the 256 sub-variant spaces; 16 reserved sub-variant algorithm
identifiers should be no probl em
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When the tine cones that all 16 [ RFC9562] versions have been

all ocated to their appropriate UU D Long SV+A IDs, or are no | onger
in need of the mapping space; outstanding sub-variant al gorithm
identifiers MAY be used by future UU D Long specifications.

O her UU D sub-types that exist in other variant spaces MAY | everage
unused sub-variant algorithmidentifiers, starting at al6, for UU D
Long versions of the existing algorithmns.

General | y speaking for sub-variant algorithnms based on the RFC9562
versions; there are two nain areas that need to be descri bed:

1. Howto |leverage the new UU D Long bits
2. Define the RFC9562 version bit handling.

The followi ng sections illustrate the current sub-variant algorithm
mappi ngs for UUID Long along with the nethods for generating a UU D
Long val ue for a given sub-variant algorithm

For all algorithms the following two statenents apply, even if they
are based on an RFC9562-based al gorithm

* The Variant bits are always overwitten to "F' as per Section 3.1
* The UUI D Long Encoding Block is encoded with the sub-variant id,
algorithmid and | ong data | ength descriptor as per Figure 4.

TODO. where to slot UU Dv2
5.1. Sub-Variant 0 (Experinental/Custom

Algorithmldentifiers in this sub-variant space SHOULD be used for
custom experinental or vendor-specific use cases. UU Dv8 has been
mapped to UUI Dsv0a8 in this docunment and is the only current
algorithmin this space defined by Table 6

Vendors are encouraged to use this space for testing and experinental
al gorithnms before finalization into another sub-variant algorithm
identifier. At which point the Algorithmldentifier in this sub-
variant can be rel eased for continued use.

N ettty bttty Pl e ety e ety
| SVID| A gorithm | Nane | 9562 Version | Algorithm |
| | ID | | (if applicable) | Definition Link

[ oo oo sl ool e sl sl ]
| svO | a8 | Custom | UUI Dv8 | Section 5.1.1 |
+------- F-- - - - - - +-------- I i T I i T +

Tabl e 6: Sub-Variant O Al gorithmns
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5.1.1. sv0a8

sv0a8 is based on UU Dv8 from [ RFC9562], Section 5.8 with the
foll owi ng deltas:

* UU D Long Data can be | everaged as a new "customd" field of
arbitrary size within the UU D Long data as shown in Figure 6.
The length of this new data is calculated and inserted into the
UUI D Long Encodi ng Bl ock.

* The version behavior does not need to remain the sane as
[ RFC9562], Section 4.2 and can be set to whatever an
i mpl ement ati on desires.

UUI Dsv0a8 Structure {
custom a (48),
9562 Version (4),
customb (12),
UUI D Variant (4) = OxF,
customc (60),
customd (8..3936),

Figure 6: Exanple svO0a8 Bit and Field Layout

Not e that where possible, for experinental use cases, inplenentations
are encouraged to apply for a sub-variant algorithmfor their UU D
Long Al gorithm
TODO. Link to process section if this is finalized

5.2. Sub-Variant 1 (Random
Algorithmldentifiers in this sub-variant space MJST be related to
random pseudorandom or other simlar nmethods of generating UU D

Long val ues.

UUI Dv4 has been mapped to UUI Dsvla4 in this docunment and is the only
current algorithmin this space defined by Table 7

B Sl el s el sl s el
| SVID| A gorithm | Nare | 9562 Version | Algorithm |
| | ID | | (if applicable) | Definition Link

b bbb oo e oo ey e s o}
| svi | a4 | Random | UUI Dv4 | Section 5.2.1 |
+------- I i T +---- - - - I e I T I e I T +

Table 7: Sub-Variant 1 Al gorithns
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5.2. 1. svla4

svlad4 is based on UU Dv4 from [ RFC9562], Section 5.4 with the
foll owi ng deltas:

* UU D Long Data can be | everaged as a new "randomd" field of
arbitrary size within the UU D Long data as shown in Figure 7.
The length of this new data is calculated and inserted into the
UUI D Long Encodi ng Bl ock.

* The version behavior does not need to remain the sane as
[ RFC9562], Section 4.2 and these 4 version bits MAY al so be
randomi zed

UUl Dsvla4 Structure {
random a (48),
9562 Version (4),
randomb (12),
UUI D Variant (4) = OxF,
random c (60),
randomd (8..3936),

Figure 7: Exanple svla4 Bit and Field Layout
Exanpl es of UU Dsvla4 can be seen in Appendix B. 1.

5.3. Sub-Variant 2 (Tine)

Algorithmldentifiers in this sub-variant space MJST be related to
UUI Ds which feature tinestanps.

UUI Dv1, UUI Dv6 and UUI Dv7 have been mapped to UU Dsv2al, UUl Dsv2a6,
UUl Dsv2a7 where required as per Table 8.
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[ bl oo ooy oo s e e e s s
| SV | Algorithm| Name | 9562 Version | Algorithm |
| ID | ID | | (if applicable) | Definition Link

[ bl oo e pumnl e s s sy s s e sy bbbt o
| sv2 | al | Gregorian | UU Dvil | Section 5.3.1 |
| | | Tinme-based | | |
Fommm - S e e e +
| sv2 | a6 | Reordered | UUI Dv6 | Section 5.3.2 |
| | | Gegorian | | |
| | | Tinme-based | | |
Fo-m-- Fommm e e e e oo Fommm e e e e oo s s +
| sv2 | a7 | Unix Time- | UU Dv7 | Section 5.3.3

I I | based (M5) | I I
Fo---- S S e e +

Tabl e 8: Sub-Variant 2 Al gorithns

TODO. Discuss if we want sv2al6 as Uni x Ti me-based (Nanosecond tine
resolution)... this tinmestanp resolution was a big ask fromthe
comruni ty.

TODO. Reserve an sv2al7 for customepoch tine, also a big itemthat
came fromthe comunity.

5.3. 1. sv2al

sv2al is based on UU Dvl from [ RFC9562], Section 5.1 with the
foll owi ng deltas:

* UU D Long Data can be | everaged as an "extended _node" field within
the UUID Long data as shown in Figure 8. The length of this new
data is calculated and inserted into the UUI D Long Encodi ng Bl ock

* The node val ue MAY feature | EEE 802 MAC address and random data of
arbitrary size or be fully random zed using portions of the
original node bits and variable-length UU D Long data.

* The version bits MAY al so be randoni zed since this does not affect
the sortability of this algorithm

* The clock_seq value is reduced by 2 bits to accommpdate the new
variant bits as per Section 3. 1.
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UUI Dsv2al Structure {
time_l ow (32),
time_md (16),
9562 Version (4),
time_high (12),
UUI D Variant (4) = OxF,
clock_seq (12),
node (48),
ext ended_node (8..3936),

Fi gure 8: Exanple sv2al Bit and Field Layout
5.3.2. sv2ab

sv2a6 is based on UUI Dv6 from [ RFC9562], Section 5.6 with the
foll owi ng deltas:

* UUI D Long Data can be | everaged as an "extended_node" field within
the UUID Long data as shown in Figure 9. The length of this new
data is calculated and inserted into the UU D Long Encodi ng Bl ock

* The node value MAY feature | EEE 802 MAC address and random data of
arbitrary size or be fully random zed using portions of the
original node bits and variable-length UU D Long data.

* The version behavior MJST remain the sane as [ RFC9562],

Section 4.2 to ensure proper sortability, which is a key feature
of this UUD s algorithm

* The clock _seq value is reduced by 2 bits to accommpdate the new
variant bits as per Section 3. 1.

UUI Dsv2a6 Structure {
time_high (32),
time_md (16),

9562 Version (4) = 0x6,
time_low (12),
UUI D Variant (4)
clock_seq (12),
node (48),

ext ended_node (8..3936),

OxF,

Figure 9: Exanple sv2a6 Bit and Field Layout
5.3.3. sv2a7

sv2a7 is based on UUI Dv7 [ RFC9562], Section 5.7 with the follow ng
del tas:
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* UUI D Long Data can be leveraged as a "rand_c" field within the
UUI D Long data as shown in Figure 10. The length of this new data
is calculated and inserted into the UUI D Long Encodi ng Bl ock

* The version behavior MIST renain the sanme as [ RFC9562],

Section 4.2 to ensure proper sortability, which is a key feature
of this UUD s algorithm

UUI Dsv2a7 Structure {
uni x_ts_ms (48),
9562 Version (4) = 0x7,
rand_a (12),
UUI D Variant (4)
rand_b (60),
rand_c (8..3936),

OxF,

Fi gure 10: Exanple sv2a7 Bit and Field Layout
An Exampl e of UUI Dsv2a7 can be seen in Appendix B. 2.
5.4. Sub-Variant 3 (Hashing)
Algorithmldentifiers in this sub-variant space MJST be related to
hash- based UUI Ds conputed using "nanes" and "nanespaces" as defined

by [ RFC9562], Section 6.5. UU Dv5 has been mapped to UU Dsv3a5 whil e
new hashing protocols utilize algorithns al6 through a27
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Table 9: Sub-Variant 3 Al gorithns
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Note that UU Dv3 has not been mapped to UUI Dsv3a3 because the current
MD5- based al gorithm from [ RFC9562], Section 5.3 does not have any
requirenents for bits past 128. Thus there is no need for a UU D
Long equival ent of this algorithm

5.4.1. sv3ab

sv3a5 is based on UU Dv5 from [ RFC9562], Section 5.5 with the
foll owi ng deltas:

* The original algorithmrequires that parts of the SHA-1 hash be
truncated to fit the 128 bit |ayout; however, with UU D Long these
extra bits can be enbedded into the UU D Long Data as
"shal di scard" seen in Figure 11. The length of this discarded
data is calculated and inserted into the UU D Long Encodi ng Bl ock

* The version MJST NOT renmin the same as [ RFC9562], Section 4. 2.

As a result, the bits that woul d have been overwitten to a hard
coded "5" are now |l eft as the original portions of the hash

UUI Dsv3a5 Structure {
shal_high (48),
9562 Version (4),
shal md (12),
UUI D Variant (4) = OxF,
shal | ow (60),
shal discard (8..3936),

Figure 11: Exanple sv3a5 Bit and Field Layout
An Exampl e of UUI Dsv3a5 can be seen in Appendix B. 3.
5.4.2. sv3al6 - sv3a27
sv3al6 - sv3a27 descri be Nane-Based UUl D generation using new hashing
algorithms. From an operational standpoint the sane fields are

described for all of these algorithms. This is shown in Figure 12

The al gorithm and creation of these UU D Long values is the same as
[ RFC9562], Section 5.5 with the foll owi ng deltas:

The desired hash algorithmis used in place of SHA-1.

*  The 9562 Version is not used and those 4 bits retain their val ue
fromthe hash.

* The bits beyond 128 are placed in "hash_low' with the Iength
calculated and inserted into the UUI D Long Encodi ng Bl ock
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UUI D Long Hash-Based Structure {
hash_hi gh (64),
UUI D Variant (4) = OxF,
hash_m ddl e (60),
hash_| ow (8..3936),

Figure 12: Exanple UUI D Long Hash-Based Bit and Field Layout
Exampl e of UUI Dsv3al7, using SHA-256, can be seen in Appendi x B. 4.
6. Conpatibility with 128 Bit UU Ds

UUI D Long val ues are prefixed with a 32-bit UU D Long Encodi ng Bl ock
followed by the UUD value itself. The UUID portion (bits 33 through
160 at minimun) is structured identically to a UU D Short in the
first 128 bits. However, because UU D Long uses the "F" variant
(bl1111), many existing UUI D parsers and database UUI D types wll
reject the UU D portion during variant validation

To derive a conpatible 128-bit UU D froma UU D Long val ue, an

i npl ementation MUST first strip the 32-bit encoding block prefix to
isolate the 128-bit UUI D Short portion. Stripping the prefix alone
does NOT produce a value that is generally accepted as a valid

[ RFC9562] UUI D because the F variant may not be recogni zed by

exi sting parsers.

I npl enentations that need a valid 128-bit UUI D SHOULD t hen actively
transformthe isolated value by overwiting the variant bits to
produce a valid "OSF DCE / | ETF" variant (bl0xx) UUI D. For exanple,
an inplenmentation could clear the two nost significant variant bits
to produce a valid RFC 9562 variant before passing the value to
downstream systens. | nplenmentati ons MIST docunent any such
transformati on and be aware that the resulting 128-bit value wll
differ fromthe original UUID Long’s UU D Short portion.

Note that the version bit-space is not a requirenent in UU D Long
thus some UUI D long algorithnms may have varying data at this
position. The bits still exist, so for systens that do not read the
variant bit first, they nay see inconsistent results if trying to
read only the version or version and then variant.
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7

7

7

7

Security Considerations

UUI D Long shares many of the sane security considerations as

[ RFC9562]. The main security consideration with UU D Long is the
maxi mum | ength of data and possible buffer overflows which lead to
other vulnerabilities. |Inplenmentations that only expect 128 bit
UUI Ds MJST NOT read beyond 128 bits.

1. Parsing and Length Validation

| mpl enent ati ons that parse UU D Long val ues MJST validate the UU D
Long Data Length Descriptor field before allocating nenory or reading
data. Specifically, a parser MJST:

* Verify that the | ength descriptor does not exceed an
i mpl ement at i on-defi ned naxi mum

* Verify that the length descriptor does not exceed the nunber of
remai ni ng i nput bytes.

* Reject any UUI D Long val ue where either check fails.

General -purpose UUID libraries that do not have application-specific
requi renents SHOULD default to a maxi mum UUI D Long Data | ength of 128
bytes (1024 bits). This default SHOULD be configurable to all ow
applications with different requirenents to adjust the limt as
needed.

2. Generation Limts

An i nmpl enentati on may choose to put linmits on the length of UU D Long
val ues that are generated to protect fromusing UU D Long as a
conveyance nechanismto retrieve buffer overfl owed data exploited by
other neans. For exanple, an inplenentation my choose to generate
UUI D Long val ues of a maximumlength of 1024 bits and no nore. Thus
limting the potential for side-channel exploits that nay try to take
advant age of the variable-length properties of UU D Long.

3. Data Integrity

By default the UU D Long value (and UU D Short) do not feature any
hash/ si gnature nethod. An attacker could nodify the UUI D Long Data
Length Descriptor bits and include new data in an attenpt to force
some buffer overflow condition or append data that was not part of
the original algorithm An algorithm MAY choose to create a hash/
digital signature on the final UU D Long val ue and provide this hash
to a peer in order to provide sone |evel of data integrity.
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Further, where possible introspection into the UUID is discouraged as
per [ RFC9562], Section 6.12

8. | ANA Consi derati ons

TODO | ANA when things are finalized. Things |ike add sub-vari ant
al gorithms to sub-types section of UUI D registry.
https://ww. i ana. or g/ assi gnment s/ uui d/ uui d. xht m #uui d- subt ypes
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Appendi x B. Test Vectors

Due to the variable length nature of the UU D Long Data field there
could be an infinite nunmber of test vectors. The sections bel ow
attenpt to sumari ze the key points of the sub-variant algorithns as
descri bed by the body of this docunent.

TODO. Add other test vectors as things are finalized.
B.1. Exanple svla4 val ues

The table, Table 10, details varying levels of randombits, as well
as comonly requested UUI D Long | engths (160/192/256) in an attenpt
to illustrate the difference between UU D | ength and Enbedded Dat a
Length. This is all conpared to UU Dv4 as seen in the first row of
the table.

For exanple, one can generate a fixed 256 bit UU D Long value with
random data and this UU D Long value will contain 252 bits of random
after applying the OxF variant and 0x010400 encodi ng bl ock for svla4
with 32 bits of long data bringing the total |ength of the UU D Long
to 288 bhits.

256 bit length with 252 bits of randomdata is far |arger than
UU Dv4’s 122 bits of random dat a.

However, if further guarantees are required around randomess and
size of the outputs are not a problem then generating a 512 bit UU D
whi ch features 508 bits of random data can al so solve an applications
needs.
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[ gl oo el e pus e pus el e oo Cjjes gl s fumsjoms s fumsfemnfe; e foms oo e oo oo oo oo
s e e s s e e s s s e e s s e e e ety
| DOC | Type |UUID | Variant| Sub-| Total | Long | Exanpl e
I
| | | Length | | Type| Randon] Dat a |
I
I I [ (with | I I I I |
I I | encodi ng| I I I I |
I I | block) | I I I I |
[ gl oo el e pus e pus el e oo Cjjes gl s fumsjoms s fumsfemnfe; e foms oo e oo oo oo oo
s e e s s e e s s s e e s s e e e ety
| RFC9562| UUI Dv4| 128 | 2 |4 122 |n/a | 73€94f e0- €951- 4153- aaf 3- 50e4e6089
dod |
+------- +------ F-------- +------- +----+ +------- B T I
_______________________________________________________________ +
| DRAFT | svla4 | 160 | 4 |32 |156 |32 | 01040020- 3ed8af d7- 4a31- e2c5- f 9c2-
63e65cee20ee- 0bb665e0 |
I I [(192) | I I | (x0020) | |
+------- +------ F-------- +------- +----+ +------- B T I
_______________________________________________________________ +
| DRAFT |svla4 | 192 | 4 |32 |188 |64 | 01040040- 2f 70cb74- 91e5- f 901- f e27-
9d9d9704a625- aceal6e67af 31c3ef |
I I | (224) | I I | (x0040) | |
+------- +------ F-------- +------- +----+ +------- B T I
_______________________________________________________________ +
| DRAFT | svla4 | 256 | 4 |32 |252 |128 | 01040080- 35225f 5¢- 78a0- 50ba- f 1¢c0-
4ea2d181b096- 7560113a765de7610e33d2aa69142289 |
I I | (288) | I I | (x0080) | |
+------- +------ F-------- +------- +----+ +------- B T I
_______________________________________________________________ +
| DRAFT |svla4 |512 | 4 |32 |508 |384 | 01040180- 2e675f 90- f c04- b5ae- f 687-
4eb094c7c24e- I
(544) | (x0180) | 649756dcee4b980e674f 9f f Obed1c0a99

| I I
6b1b9f ae89ea0107bc703e8ch64cch58d7e8ad573747beb32f 6¢73d91b4d2cal

Tabl e 10: UU D Random Exanpl e

B.2. Exanple sv2a7 Val ue

This exanpl e UU Dsv2a7 test vector utilizes a well-known Unix epoch

timestanp with nillisecond precision to fil

the first 48 bits.

rand_a, rand_b, rand _c are filled with 64 bits of random dat a.

The tinestanp is Tuesday, February 22, 2022 2:22:22.00 PM GMI-05: 00
represented as O0x017F22E279B0 or 1645557742000

UUI Dsv2a7 Test Vector {

UUI D Long Encodi ng Bl ock (32) = 0x02070040,

uni x_ts_ms (48) = 0x017F22E279B0,
9562 Version (4) = 0x7,

rand_a (12) = OxFES6,

UUI D Variant (4) = OxF,

rand_b (60) = Ox76E2B86F151FB04,



rand_c (64) = OxE6B4400B21E888CD

02070040- 017F22E2- 79B0- 7FE6- F76E- 2B86F151FB04- E6B4400B21E888CD

B.3. Exanple sv3a5 Val ue
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Nanespace (DNS):
Name:

UUI D Long April 2026

6ba7b810- 9dad- 11d1- 80b4- 00c04f d430c8
www. exanpl e. com

SHA-1: 2ed6657de927468b55e12665a8aea6a22dee3e35

Tmoom»

*

2ed6657d- e927- 468b- 55el- 2665a8aea6a2- 2dee3e35
XXXXXXXX= XXXX= XXXX= FXXX= XXXXXXXXXXXX
2ed6657d- e927- 468b-f 5el- 2665a8aeaba?2

- 2dee3e35

2ed6657d- €927- 468b- f 5el- 2665a8aeaba2- 2dee3e35
03050020- 2ed6657d- €927- 468b- f 5el- 2665a8aeaba2- 2dee3e35

Line A details the full SHA-1 as a hexadeci mal value with the

dashes inserted.
* Line B details the F variant hexadeci mal positions, which nust be

overwitten.

* Line C details the final value after the variant has been

overwitten.

* Line Ddetails the leftover values fromthe original SHA-1
computation (Note that these have a length of 32 bits)

* Line E details the | eftover val ues appended to formthe full UU D
Long of form sv3a5 w thout the encoding bl ock

* Line F details the full UUID Long of formsv3a5 with the encodi ng

bl ock prefixed.

B.4. Exanple sv3al7 Val ue

Nanmespace (DNS): 6ba7b810-9dad- 11d1- 80b4- 00c04f d430c8

Nanme: VWWV,

exanpl e. com

SHA- 256: 5c146b143c524af d938a375d0df 1f bf 6f e12a66b645f 72f 6158759387e51f 3c8

TmooOw»

* Line A details

5c146b14-
XXXXXXXX-
5c146b14-

5c146b14-
03110080-5c146b14-

3c52- 4af d- 938a- 375d0df 1f bf 6-f e12a66b645f 72f 6158759387e51f 3c8

XXXX= XXXX= FXXX= XXXXXXXXXXXX

3c52- 4af d- f 38a- 375d0df 1f bf 6
-fel2a66b645f 72f 6158759387e51f 3¢c8

3c52- 4af d- f 38a- 375d0df 1f bf 6- f e12a66b645f 72f 6158759387e51f 3c8

3c52- 4af d- f 38a- 375d0df 1f bf 6- f e12a66b645f 72f 6158759387e51f 3c8

the full SHA-256 as a hexadecinmal value with the

dashes i nserted.

* Line B details
overwitten.

* Line C details
overwitten.

* Line D details

the F variant hexadeci mal positions, which nust be
the final value after the variant has been

the | eftover values fromthe original SHA-256

conputation (Note that these have a length of 128 bits)

Davi s
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* Line E details the | eftover values appended to formthe full UU D
Long of form sv3al7 without the encodi ng bl ock

* Line F details the full UU D Long of formsv3al7 with the encoding
bl ock prefixed.

B.5. Further Encodi ng Exanpl es
The following test vectors illustrate the mnimum (160-bit) UU D Long
val ues encoded as all 0s and all 1s across the various BaseXX
al phabets from Tabl e 5.

The encodi ng bl ock for these exanpl es uses sv0a0 (SV=0x00, AA=0x00)
with LLLL val ue 0x0004 (4 bytes of |ong data).

Al'l Os values have the F variant set at the appropriate position; all
1s values are entirely OxFF

B.5.1. Mnimum UUI D Long (160 bits) Al Os

| Encodi ng| Vari ant | Val ue |
[ gttty ———————————— s p———
| Basel6 | THI S DRAFT | 00000004- 00000000- 0000- 0000- f 000- 000000000000- 00000000
S . TN NS +
| Basel6 |[RFC4648], | 000000040000000000000000f 00000000000000000000000 |
| | Section 8 | |
Fomm oo S o +
| Base32 | [ RFC4648], | AAAAAAEAAAAAAAAAAAABA AAAAAAAAAAAAAAAAAA |
| | Section 6 | |
S . TN NS +
| Base32 | [ RFC4648], | 00000040000000000001S000000000000000000 |
| | Section 7 | |
Fomm oo S o +
| Base32 | [ Base32human] | 00000040000000000001W00000000000000000 |
S I . . +
| Base36 |--- | 0000004000000000000778r xuo7nyegxp0f cao |
Fommmaa - I e T eSS +
| Base52 | --- | AAAAAEAAAAAAAAAAAAZZ Xat xaqveqUnXJIFs |
Fomm oo S o +
| Base58 |[Base58btc] |111115111111111115XgaZChk8x2Rpi FTD |
S I . e . +
| Base62 |[Base62i eee] | 00000400000000001YbB1V2hKBNBJI9i y |
Fommmaa - Fememeeeeeaaas T e +
| Base62 |[Base62sort] | 00000400000000001YbB1VM2hKBNBJ9i y |
Fomm oo S o +
| Base64 | [ RFC4648], | AAAAAEAAAAAAAAAAAB AAAAAAAAAAAAAAA |
| | Section 4 | |
S . TN NS +
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| Base64

| [ RFC4648],
| Section 5

UUI D Long April 2026

Table 11: 160-bit Al 0s Boundary Encodi ng

B.5.2. Mnimum UUI D Long (160 bits) Al 1s

| Encodi ng| Vari ant | Val ue |
[ gty e fppp—p—p———(—_ s —p—_—_——————————————————————(—(————————r
| Basel6 | THI'S DRAFT | 00000004-ffffffff-ffff-ffff-ffff-fFFFffffffffff- |
I | | fEFfffff |
S . TS +
| Basel6 | [ RFC4648], | 00000004f ffffffffffffffffffffffffffffffffeffeeer
| | Section 8 | |
Fomm oo S o e e e e e e e e e e e e e e e e e e e e e e e e e me— o +
| Base32 | [ RFC4648], | AAAAAAET 777777777777 7777777777777777777 |
| | Section 6 | |
S . TS +
| Base32 | [ RFC4648], | 0000004 VWWWWWWWWWWWWWWWWWWWWWWWWWWY |
| | Section 7 | |
Fomm oo S o e e e e e e e e e e e e e e e e e e e e e e e e e me— o +
| Base32 | [ Base32human] | 00000042Z2277777777777777777777777777777 |
S I . Fe o m e e e e iiiiieaiediaeaacceiasssssaaaaaaas +
| Base36 |--- | 0000004t wj 4yi dkw7a8pn4g709kznf oaol 3x8f |
Fommmaa - I T e +
| Base52 |--- | AAAAAEBQBgM PXKkFivhxLj XnnwANGzi k NDAP |
Fomm oo S o e e e e e e e e e e e e e e e e e e e e e e e e e me— o +
| Base58 | [Base58btc] |1111154ZrjxJnULLASXSyr WWNuXTv SYKwt |
S I . . +
| Base62 | [ Base62i eee] | 000004aW)EPTI 1t nebf sQzFP4bxwgy80V |
Fommmaa - Fememeeeeeaaas Fem e m e e meeeeeieiaeeeiie-aesceicasescemeaaan- +
| Base62 | [ Base62sort] | 000004aW)EPTI 1t nebf sQzFP4bxwgy80V |
Fomm oo S o e e e e e e e e e e e e e e e e e e e e e e e e e me— o +
| Base64 | [ RFC4648], | AAAAAEP [T ETTTETEEEETEErE i |
| | Section 4 | |
S . TS +
| Base64 | [ RFC4648], | ABAAAEP  *  **  *%  ** % |
| | Section 5 | |
Fomm oo S o e e e e e e e e e e e e e e e e e e e e e e e e e me— o +
| Base64 |[Base64sort] |[----- 3Ez22222722227222272222722227222 |
S I . Fe o m e e e e iiiiieaiediaeaacceiasssssaaaaaaas +
| Base85 | [ Z85] | 00004¢&j { +1Vnj g. eU hgMy17MruaY0 |
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Table 12: 160-bit Al 1s Boundary Encodi ng

Aut hor’ s Addr ess
Kyzer R Davis

Cisco Systens
Emai | : kydavi s@i sco. com kyzer. davi s@ut| ook. com
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