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Abst r act

Thi s docunent details a formal specification for a new Base64

al phabet which follows the US-ASCI| ordering and sorts the sanme as
binary. This serves as an alternative variant to Base64 and
Base64ur|l when | exi cographically sortable outputs are required. The
al phabet re-uses the Base64url special characters and is designed to
be compatible with existing Base64 inplenentations, while providing a
new option for applications that require sorted output.

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://raw. gi thubusercontent. con kyzer-davi s/ base64-sort-ietf-
draft/refs/heads/ mai n/draft-brown-davi s-base64-sort.nmd. Status
information for this docunent may be found at
https://datatracker.ietf.org/doc/draft-brown-davi s-base64-sort/.

Di scussion of this docunent takes place on the Revise Universally
Uni que Identifier Definitions (uuidrev) Wirking Goup mailing |ist
(mailto:uuidrev@etf.org), which is archived at

https://mail archive.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/ base64-sort-ietf-draft.

Status of This Meno

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

Internet-Drafts are working documents of the Internet Engineering
Task Force (I ETF). Note that other groups may also distribute

wor ki ng docunents as Internet-Drafts. The list of current Internet-
Drafts is at https://datatracker.ietf.org/drafts/current/.

Davi s & Brown Expires 12 COctober 2026 [ Page 1]



Internet-Draft base64- sort

April 2026

Internet-Drafts are draft documents valid for a maxi num of six nonths
be updated, replaced, or obsoleted by other docunents at any
t is inappropriate to use Internet-Drafts as reference

and may
time. |
mat eri al

This Internet-Draft wll

or to cite themother than as "work in progress.”

Copyright Notice

expire on 12 Cct ober 2026

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 Documents (https://trustee.ietf.org/
info) in effect on the date of publication of this docunent.

|i cense-
Pl ease revi ew these docunents carefully,
and restrictions with respect to this docunent.
extracted fromthis docunent nust
described in Section 4.e of the Trust Lega

as they describe your rights
Code Conponents

i nclude Revised BSD License text as
Provi sions and are

provi ded without warranty as described in the Revised BSD License.

Tabl e of Contents

1. I nt roducti on . .
2. Conventions and Eeflnltlons .
3. The Al phabet
3.1. Padding
4. Decoding .
5. Security ConS|derat|ons
6. | ANA Consi derations .
7. References
7.1. Nor mati ve References
7.2. Informative References

Appendi x A, Changel og
Appendi x B. Test Vectors

B. 1.
B. 2.

Encodi ng
Decodi ng

Appendi x C. Indusiry Tests

C.1. Progranm ng Language Results
C. 2. Database Test Results
C. 3. Concl usion
Aut hors’ Addresses
Davi s & Brown Expires 12 COctober 2026

QOOVWWOWoON~NOOOUITOITOTUTUTOTW W W

B

[ Page 2]



I nternet-Draft base64-sort April 2026

1.

I nt roducti on

Base64 ([ RFC4648], Section 4) and Base64url ([RFC4648], Section 5)
have been wi dely inplenented and tested across the industry; however,
if one requires a | exicographically sortable output they will need to
use either Base32hex, Base36, or [Baseb8].

There is no standardi zed sortabl e Base64 al phabet. Since the Base64
al phabets from RFC4648 see far nore industry usage than the other
previously nentioned al phabets there is a real need and requirenent
for a sortabl e Base64 Al phabet in the industry. See:

[ RFC4648 Usage Report] for the breakdown of RFC citations for RFC4648
al phabet s.

This gap was nmade further apparent while exam ning Base64 usage with
Universally Unique IDentifiers (UUI Ds) defined in [ RFC9562] to create
[ new uui d- encodi ng-techni ques-ietf-draft] which asserts that UU Dv6
and UUI Dv7 benefit greatly from | exicographically sortable al phabets
i ke Base64 Sortabl e.

Thi s docunent serves as a standards-track RFC to provide a new

al phabet that follows the US-ASCII ([RFC20]) ordering, re-uses the
Base64url special characters and sorts the sanme as binary. This
docunent is created to serve as a reference for new libraries and for
future RFCs to cite.

Conventions and Definitions

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] [RFCB174] when, and only when, they appear in all
capital s, as shown here

The Al phabet

Thi s Base64 Sortabl e al phabet, which can be referenced as
"Baseb4sort" or sonetines "Base64l ex", is a variant of the Base64url
al phabet ([ RFC4648], Section 5).

Wiile it utilizes the sane set of 64 URL-safe characters as
Base64url, its fundanental distinction lies in the assignnent of
val ues to these characters by aligning the character values with
their US-ASCII ([ RFC20]) ordering to ensure that the encoded out put
sorts | exicographically in the sane order as the underlying binary
dat a.
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Specifically, the nuneric characters (0-9) have been noved before the
upper case and | owercase characters while the special symnbo
characters, hyphen (-) and underscore (_), are placed at the

begi nning and mi ddl e of the al phabet as they appear in the US-ASCl |
character set.

Table 1 details the al phabet characters along with their respective
decodi ng and encodi ng val ues.

B et el ety et el el ety el el
| Val ue| Encodi ng| Val ue| Encodi ng | Val ue| Encodi ng | Val ue| Encodi ng

R el S e pefep S pu gt Tl pumje o pee e pejet Cbjes et T feje e p gy Ch e pujety b peje e pee g
|0 | - | 16 | F | 32 | V | 48 | k |
+----- I +----- I +----- I +----- I +
1 |0 |17 | G [33 | W 149 | | |
+----- I +----- I +----- I +----- I +
| 2 |1 |18 | H [34 | X [50 | m |
+----- L +----- I +----- I +----- I +
13 |2 (19 | | |35 | Y |51 | n |
+----- I +----- I +----- I +----- I +
| 4 | 3 [20 | J |36 | Z |52 | o |
+----- I +----- I +----- I +----- I +
|5 | 4 121 | K 137 | _ 153 | p I
+----- L +----- I +----- I +----- I +
| 6 |5 |22 | L |38 | a |54 | q |
+----- I +----- I +----- I +----- I +
|7 |6 [23 | M [39 | b |55 | r |
+----- I +----- I +----- I +----- I +
| 8 | 7 |24 | N |40 | c |56 | s |
+----- L +----- I +----- I +----- I +
|9 |8 |25 | O |41 | d |57 | t |
+----- I +----- I +----- I +----- I +
[10 |9 |26 | P |42 | e |58 | u |
+----- I +----- I +----- I +----- I +
[11  |A (27 | Q |43 | f [59 | v |
+----- L +----- I +----- I +----- I +
| 12 | B | 28 | R | 44 | 9 | 60 | w |
+----- I +----- I +----- I +----- I +
|13 | C |29 | S |45 | h |61 | x |
+----- I +----- I +----- I +----- I +
|14 |D [30 | T |46 | i |62 | vy |
+----- L +----- I +----- I +----- I +
| 15 | E | 31 | U | 47 | ] | 63 | z |
+----- I +----- I +----- I +----- I +

Table 1. The Base64sort Al phabet as table

The Al phabet as a continuous text input can be found in Figure 1.
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- 0123456789ABCDEFCHI JKLMNOPQRSTUWWKYZ_abcdef ghi j kI mopqgr st uvwxyz
Figure 1: The Base64sort Al phabet as text
3.1. Padding

Base64sort follows the same paddi ng | ogi c as Base64url ([RFC4648],
Section 5). That is, padding MAY be used with Base64sort.

Al t hough the equal sign (=) padding character is positioned between
the nuneric characters and the uppercase letters in the US-ASCl |
character set; it does not cause any issues with sorting since the
padding is always in the right-nost, |east significant position of
the encoded string.

Note that this assunmes the sorted data is either entirely all padded
or un-padded encodi ngs. M xi ng padded and un-padded encodings in the
same sorted set may | ead to unexpected results since the padding
character would be treated as a significant character in the sort
or der.
I mpl enentati ons MAY utilize a padding character that is not part of
the Base64sort al phabet and does not interfere with sorting, such as
atilde (~), to maintain the integrity of the sort order of mi xed
datasets while still indicating padding.

4. Decoding

The decodi ng process for Base64sort follows the principles outlined
in ([ RFC4648], Section 5), for decodi ng Base64url

5. Security Considerations
Thi s docunent has no security considerations.
6. | ANA Consi derations
Thi s docurment has no | ANA acti ons.
7. References
7.1. Normative References
[ RFC20] Cerf, V., "ASCI| format for network interchange", STD 80,

RFC 20, DO 10.17487/ RFC0020, Cctober 1969,
<https://ww.rfc-editor.org/rfc/rfc20>
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Requi rement Level s", BCP 14, RFC 2119,
DA 10.17487/ RFC2119, March 1997,
<https://www. rfc-editor.org/rfc/rfc2119>.

[ RFC4648] Josefsson, S., "The Basel6, Base32, and Base64 Data
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<https://github. com bitcoin/bitcoin/blob/master/src/
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"RFC4648 Al phabet Usage Report", conmit de0a2760, Novemnber
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Appendi x A, Changel og
draft-00:
* Initial Release

draft-01:

* Update frontmatter venue and Al't encoding |ink
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tors
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The following test vectors start with a base of those found in
[ RFC4648] and then include additional values for testing the new
al phabet and its sorting properties.

B.1. Encoding

[} g ——————— Ll —p—_—————————————r
| Encoded Data | I'nput Type |
[ ety el o}
| ov | Text |
IR e T e +
| Caw | Text |
o e e e e oo oo S +
| Oaxj | Text |
e +
| Gaxj NV | Text |
I e T e +
| OGaxj Na3 | Text |
o e e e e oo oo S +
| Oaxj Nad4m | Text |
e +
| S5KnS- | Text |
IR e T e +
| HS5Kg®WVKgxntpbF | Text |
o e e e e oo oo S +
| AF | Hyphen |
e +
| B | Digit I
IR e T e +
| Mk | Underscore |
o e e e e oo oo S +
| FF | Uppercase Letter |
e +
| NF | Lowercase Letter |
IR e T e +
| EF | Equal Sign |
o e e e e oo oo S +
| W | Tilde |
e +
| B23mBnFpCYRsDF== I nput with Equal Padding |
I e T +
| B23nBnFpCYRsSDF~~ | Input with Tilde Padding |
o e e e e oo oo S +

Tabl e 2: Base64 Sortabl e Encode Tabl e

Davis & Brown
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B. 2. Decoding

+===——=—=——=—=——————————4=-—————————=—=——=—=+
| I nput | Decoded Data |
B gty P —t—t—t—
| ov | f I
I I I Fomm e e e - +
| Caw | fo |
R i e I I B i +
| OCaxj | foo |
R I I B I +
| Gaxj NV | foob |
I I I Fomm e e e - +
| OGaxj Na3 | fooba |
R i e I I B i +
| Oaxj Nad4m | foobar |
R I I B I +
| S5KnS- | test |
I I I Fomm e e e - +
| HS5Kg®WVKgxniBbF | Hello World |
R i e I I B i +
| AF | - I
R I I B I +
| B | O I
I I I Fomm e e e - +
| M (- I
R i e I I B i +
| FF | A I
R I I B I +
| NF | a I
I I I Fomm e e e - +
| EF | = I
R i e I I B i +
| W (I I
R I I B I +
| B23nmBnFpCYRsDF== | 0123456789 |
I I I Fomm e e e - +
| B23mBnFpCYRsDF~~ | 0123456789 |
R i e I I B i +

Tabl e 3: Base64 Sortabl e Decode
Tabl e

Appendi x C. Industry Tests
To validate the | exicographical sortability of the Base64sort

al phabet in common conputing environnments, a series of tests were
conduct ed across various progranmm ng | anguages and dat abase systens.
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The objective was to observe how a m xed list of characters fromthe
proposed al phabet woul d sort using their default string conparison
mechani sns.

C.1. Progranmm ng Language Results

Tests were perforned using Python, C,  C++, Java, JavaScript, Del phi/
oj ect Pascal, Perl, and Co.

In these | anguages, a list containing a subset of the Base64sort
al phabet characters (A a, b, 7, 3, B, C ¢, E 2z, -, ) was sorted.

The results consistently denonstrated sorting according to the US-
ASCl | character order: -, 3, 7, A B, C E _, a, b, c, z.

This indicates that the chosen character set and their relative ASCl I
val ues are respected by the default string sorting algorithns in
t hese environnents.

However, C# and Visual Basic exhibited a different sorting behavior,
pl acing _ before 3 and sorting uppercase letters after their
| owercase counterparts (e.g., a before A).

Thi s suggests that their default string conparison routines may
enpl oy | ocal e-aware or cultural sorting rules rather than strict
ordinal (ASCI 1) comparison

C. 2. Database Test Results
Dat abase tests were conducted on PostgreSQ@., MngoDB, and Redis.

Wth PostgreSQ., when using ORDER BY val ASC, the default collation
resulted in underscore (_) appearing before the hyphen (-), and

| onercase letters before uppercase letters. However, explicitly
speci fyi ng ORDER BY val COLLATE "C' (which enforces a C locale, often
equi valent to strict ASCI| ordering) produced the desired sort order
-, 3, 7, A B C E _, a b, c z

MongoDB' s default sort behavior for the test set aligned with the
desired US-ASCI| order, matching the results observed in nost
programm ng | anguages.

Redis’s SORT ... ALPHA command al so showed a deviation, placing _

before 3 and | owercase letters before uppercase, simlar to the
default SQ., C#, and Visual Basic results.

Davi s & Brown Expires 12 COctober 2026 [ Page 9]



I nternet-Draft base64-sort April 2026

C. 3. Concl usion

The testing confirnms that the Base64 Sortabl e al phabet generally
achi eves its goal of producing |exicographically sortable output when
standard US-ASCI| or C-locale string conparison rules are appli ed.

I mpl enenters shoul d be aware that sone progranmm ng | anguages and
dat abase systens may enpl oy | ocal e-aware or alternative default
collation rules that can alter the sort order

To ensure consi stent binary-equivalent sorting, explicit
specification of ordinal or Clocale collation may be necessary in
envi ronnments where such options are avail abl e.
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