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A small, fast Base62 codec for Erlang. Accepts binaries, strings (lists of
bytes), and integers as inputs; bin round-trips through itself, and other
inputs are normalised to a binary internally.
Build
$ make

Simple Usage
encode
<<"MTA">> = base62:encode(10),
base62:encode(<<"10">>),
base62:encode("10").
decode
%% decode data to specified format , default format is binary
base62:decode(<<"MTA">>),
base62:decode("MTA"),
base62:decode(<<"MTA">>,string).
base62:decode("MTA",string).
Benchmarks
See BENCHMARK.md for full results. Summary: the
optimized implementation is 2.6–2.8× faster at encoding and
1.9–2.3× faster at decoding compared to the legacy baseline.
Development
Common tasks are wrapped as just recipes.
Run just (no args) to list them.
just build           # rebar3 compile
just test            # rebar3 ct (CT + PropEr)
just bench           # microbenchmark the current `base62` module
just bench-compare   # A/B against the frozen `bench/legacy` snapshot
just docs            # rebar3 edoc
just clean           # remove _build/ and the legacy beam



  

    LICENSE


MIT License

Copyright (c) 2022 Gilbert

Permission is hereby granted, free of charge, to any person obtaining a copy
of this software and associated documentation files (the "Software"), to deal
in the Software without restriction, including without limitation the rights
to use, copy, modify, merge, publish, distribute, sublicense, and/or sell
copies of the Software, and to permit persons to whom the Software is
furnished to do so, subject to the following conditions:

The above copyright notice and this permission notice shall be included in all
copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND, EXPRESS OR
IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF MERCHANTABILITY,
FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT. IN NO EVENT SHALL THE
AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER
LIABILITY, WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM,
OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN THE
SOFTWARE.



  

    Changelog

All notable changes to erlang_base62 are documented in this file.
The format is based on Keep a Changelog,
and this project adheres to Semantic Versioning.
1.1.0 - 2026-07-09
Requirements
	Minimum OTP version: 27. The -moduledoc/-doc markdown
attribute syntax (EEP-48 doc chunks) and stdlib/base64-style
bit-syntax helpers are only available from OTP 27 onward.

Changed
	Encoder rewrite: hot path now processes 3 input bytes per iteration
(24 bits → 4 base62 chars), matching stdlib/base64's natural
alignment. Dropped the per-iteration iolist_to_binary/1 allocation
in favour of a direct bit-syntax accumulator.
	Encoder helpers: b62e/1 is a per-value clause table mapping
0..60 to a single byte and 61..63 to the two-byte prefix pair
[$9, $A|B|C]. Marked -compile({inline, [b62e/1]}) so the BEAM
substitutes the body at each call site.
	Decoder rewrite: 4-byte bulk clause dispatches b62d/1 on
four bytes in parallel and writes V1:6, V2:6, V3:6, V4:6 into
the accumulator in one bit-syntax expression. The $9 prefix
handler consumes the following byte to recover the high 6-bit
values 61..63.
	Decoder helpers: b62d/1 collapsed to three range guards
(uppercase, lowercase, digits before $9) plus the $9 prefix
and out-of-alphabet bytes as sentinels. Marked
-compile({inline, [b62d/1]}).
	Documentation: replaced Edoc-style @doc/@moduledoc with
OTP 27+ -doc/-moduledoc markdown attributes, rendered through
rebar3_ex_doc.

Performance
	Encode: 2.6–2.8× faster than the 1.0.x baseline.
	Decode: 1.9–2.3× faster than the 1.0.x baseline.
	See BENCHMARK.md for the full A/B table across
payload sizes (64 B, 1 KB, 16 KB, 64 KB) and operations (encode,
decode) on Apple M1 Pro / OTP 29.

Added
	bench/base62_bench.erl — torque-style A/B benchmark module
producing an aligned markdown report with ips, mean, median, p99,
and memory columns.
	bench/legacy/base62_legacy.erl — frozen pre-optimization
snapshot used as the A/B baseline.
	justfile with bench, bench-compare, test, build,
docs, and clean recipes.
	BENCHMARK.md — full A/B benchmark results.
	.github/workflows/ci.yml — runs rebar3 ct, generates a
Cobertura coverage report via covertool, and uploads to Codecov.
	test/prop_base62.erl + test/prop_base62_SUITE.erl — 200
shrink-driven PropEr properties (roundtrip, alphabet, encode
alignment, etc.).

Fixed
	Bulk decoder trailing-byte handling: the last 6-bit value in the
encoded stream is stored as a partial slice (only as many bits as
needed to fill the trailing 8-bit byte, with leading zeros). The
bulk path now routes the trailing byte through finalize_tail_only/2
to pick the correct slice, matching the legacy decoder's bit-for-bit
output. (Previously the bulk path emitted V:6 for the last value
and finalize_tail truncated the wrong bits, silently dropping
bytes from large payloads.)
	Removed the dead Need =:= 0 clause in finalize_tail_only/2
flagged by rebar3 dialyzer.
	t_legacy_compat now compiles the legacy snapshot on demand from
init_per_suite and no longer gets skipped after just clean.

1.0.1 - 2022-11-07
Last release of the pre-optimization implementation. The wire format
and public API are unchanged from 1.0.0; the 1.1.0 rewrite is
byte-identical to this baseline for all test inputs (verified by
t_legacy_compat and 200 PropEr properties).


  

    Benchmarks

The following numbers were produced by just bench-compare on an
Apple M1 Pro running OTP 29. The base62 column is the optimized
implementation; legacy is the frozen pre-optimization snapshot
under bench/legacy/base62_legacy.erl.
Each row is the faster of the two (bolded). ips = iterations per
second; mean/median/p99 are per-operation latency; memory is
the size of the result binary per operation.
Encode (64 B)
	Library	ips	mean	median	p99	memory
	base62	1.5M	679.22 ns	500.00 ns	3.13 μs	91 B
	legacy	675.5K	1.48 μs	1.21 μs	4.96 μs	91 B

Decode (64 B)
	Library	ips	mean	median	p99	memory
	base62	860.6K	1.16 μs	959.00 ns	4.00 μs	64 B
	legacy	643.1K	1.55 μs	1.29 μs	5.71 μs	64 B

Encode (1 KB)
	Library	ips	mean	median	p99	memory
	base62	104.1K	9.60 μs	9.08 μs	16.92 μs	1.40 KB
	legacy	42.9K	23.33 μs	20.88 μs	48.13 μs	1.40 KB

Decode (1 KB)
	Library	ips	mean	median	p99	memory
	base62	69.8K	14.32 μs	13.92 μs	20.92 μs	1.00 KB
	legacy	44.5K	22.49 μs	22.08 μs	29.13 μs	1.00 KB

Encode (16 KB)
	Library	ips	mean	median	p99	memory
	base62	3.9K	254.92 μs	253.38 μs	304.75 μs	22.36 KB
	legacy	3.0K	336.67 μs	331.83 μs	381.96 μs	22.36 KB

Decode (16 KB)
	Library	ips	mean	median	p99	memory
	base62	3.6K	278.71 μs	270.54 μs	367.75 μs	16.00 KB
	legacy	2.6K	384.82 μs	377.58 μs	470.96 μs	16.00 KB

Encode (64 KB)
	Library	ips	mean	median	p99	memory
	base62	935.3	1.07 ms	1.05 ms	1.51 ms	89.38 KB
	legacy	729.0	1.37 ms	1.35 ms	1.60 ms	89.38 KB

Decode (64 KB)
	Library	ips	mean	median	p99	memory
	base62	889.0	1.12 ms	1.11 ms	1.26 ms	64.00 KB
	legacy	651.1	1.54 ms	1.52 ms	1.72 ms	64.00 KB

Running the benchmarks
just bench          # current base62 only
just bench-compare  # A/B against the frozen legacy snapshot

The bench-compare recipe builds bench/legacy/base62_legacy.beam
on demand if it does not already exist.
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Base62 encoder and decoder.
Base62 represents arbitrary binary data using a 62-character alphabet:
	0..25  → "A".."Z"
	26..51 → "a".."z"
	52..60 → "0".."9"
	61..63 → "9A" / "9B" / "9C"

The last three values (61..63) carry a leading "9" byte as a prefix
flag, since the alphabet itself only spans 62 values.
Internally the encoding reuses 6-bit groups; every 3 input bytes
(24 bits) maps cleanly to 4 base62 characters. Decoders recognise the
"9" prefix byte in order to recover the high values 61..63.
The implementation mirrors stdlib/base64 in OTP 27+:
	An encoder helper b62e/1 maps a 6-bit value to either a single byte
(0..60) or a two-byte list (61..63) for the prefix-tagged outputs.
	A decoder helper b62d/1 maps each input byte to a 6-bit value (or
the sentinel bad or prefix).
	The bit-syntax accumulator (writing bytes straight into the
accumulator) avoids the iolist conversion the legacy implementation
paid on every iteration.
	The fast encoder path processes 3 bytes per iteration (24 bits → 4
base62 characters), the same natural alignment as base64.

Public API accepts binaries, strings (lists of bytes), and integers.
Binaries round-trip through themselves; other inputs are normalised to
a binary internally.
See the README.md file for an overview; this module is the
source of truth.
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        decode/1

      


        Decode a base62 binary or string back to the original bytes.



    


    
      
        decode(Data, Format)

      


        Decode base62 data and return it as binary / list / integer. The
Format is one of



    


    
      
        encode/1

      


        Encode any data to a base62 binary.



    


    
      
        encode/2

      


        Encode data and return the result as a flat list of bytes.
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          -spec decode(binary() | string()) -> binary().


      


Decode a base62 binary or string back to the original bytes.
1> base62:decode(<<"aGVsbG8">>).
<<"hello">>
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          -spec decode(Data, Format) -> binary() | string() | integer()
                when Data :: binary() | string(), Format :: binary | string | integer.


      


Decode base62 data and return it as binary / list / integer. The
Format is one of:
	binary — the same as decode/1 (default).
	string — return a flat list of bytes (binary_to_list).
	integer — parse the bytes as an Erlang integer
(binary_to_integer).
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          -spec encode(string() | integer() | binary()) -> binary().


      


Encode any data to a base62 binary.
1> base62:encode(<<"hello">>).
<<"aGVsbG8">>
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          -spec encode(Data, string) -> [byte()] when Data :: string() | integer() | binary().


      


Encode data and return the result as a flat list of bytes.
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