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Abstract

Language models rely on tokenization - the process of segmenting text into smaller
units and representing them as numerical sequences - to preprocess textual data.
Consequently, the computational speed, memory usage and throughput of tokeniza-
tion can impact the overall performance of language model training and inference.
Among the various tokenization methods, Byte Pair Encoding (BPE) and its byte-
level variant are widely used compression-based algorithms that ensure full vocab-
ulary coverage without introducing unknown tokens or out-of-vocabulary issues
[3]. Currently, there are three mainly used implementation for BPE tokenization:
the HuggingFace’s Tokenizers library1, OpenAI’s tiktoken2 and Google’s Senten-
cePiece3. All three libraries are highly optimised, deterministic and reliable across
platforms, providing Python bindings for ease of use. The first two are implemented
in Rust, while SentencePiece is implemented in C++. Although these program-
ming languages are very efficient, few studies systematically evaluate and compare
their efficiency. Arguments can be made that further optimisations - including
memory, speed and energy efficiency - are possible with C [2].

In this work, we present huToken4, an open-source BPE tokenizer implemented
in C and offering competitive performance in terms of speed compared to existing

1https://github.com/huggingface/tokenizers
2https://github.com/openai/tiktoken
3https://github.com/google/sentencepiece
4https://github.com/matyasosvath/hutoken
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implementations. It supports end-to-end tokenizer training and inference with
Python bindings and the capability to load HuggingFace tokenizers.

huToken improves processing speed through a custom single-pass parser and
the use of efficient string-matching algorithms, such as Aho–Corasick[1], in the
core encoding and decoding pipelines. While naive implementations of the BPE
merging algorithm require rescanning the whole text, we optimize this process using
a priority queue and linked list structure.

We evaluate huToken against the two of the three aforementioned libraries us-
ing datasets spanning 1 MB to 1 GB and parallel configurations ranging from 1
to 128 threads on a dual-socket system equipped with two Intel(R) Xeon(R) Gold
5218 (2.30 GHz) processors, each one providing 16 physical cores and 32 hard-
ware threads. Our experimental results show that huToken achieves performance
comparable to tiktoken and delivers substantially higher encoding and decoding
throughput than the tokenizers library, surpassing tiktoken at thread counts above
16 (see Fig. 1). Specifically, huToken achieves more than 30 MB/s encoding speed
and almost 150 MB/s decoding speed on a 1 GB text corpus using 16 threads.

Overall, the initial results demonstrate that a C-based tokenizer implementation
can match or exceed the performance of widely used Rust and C++ libraries, par-
ticularly under higher degrees of parallelism. These findings highlight the potential
of huToken as an efficient and scalable alternative for high-throughput tokenization
in large-scale language model training and inference workflows.

(a) Encoding speed (b) Decoding speed

Figure 1. Average encoding and decoding throughput measured
over 10 runs on a 1 GB text corpus.
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