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Thoughts on Al innovation and open source development: Lessons from
DeepSeek

Abstract

At a critical moment of intense competition in the artificial intelligence (Al) field, DeepSeek has released
foundational large language models (LLM) such as V3/R1, with performance comparable to leading
international organizations like OpenAl. This not only demonstrates China’s technological innovation
capabilities in Al but also provides a Chinese innovative pathway for global Al development. Firstly,
through low-cost training and inference, break the monopolistic barriers of high-end computing power and
lower research and development thresholds. Secondly, through full-stack and comprehensive open-
source strategies, support customizable and local deployment that benefits various industries. This
technological innovation and open-source practice from DeepSeek deserves in-depth discussion and
learning. This study summarizes DeepSeek’s innovative model from three perspectives, namely,
compensating hardware with software, acquiring users through open source, and ecosystem priority.
Meanwhile, it analyzes the current challenges and risks for China’s Al open-source innovation, in terms of
ecosystem portal, open-source software supply chain, and infrastructure. The study concludes by
proposing suggestions to strengthen China’s Al technological foundation in four aspects, i.e., LLM
operating system innovation, software supply chain governance, open-source infrastructure construction,
and software-hardware collaboration.
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Table 1 Speedups from performance engineering program that multiplies two 4096-by-4096 matrices

Fs RIZES E17EYE](s) e HITIMERLL AEXTIMIRLL IEED%(%)

1 Python 25 552.48 0.005 1 — 0

2 Java 2 372.68 0.058 11 10.8 0.01
3 C 542.67 0.253 47 4.4 0.03
4 Parallel loops 69.80 1.969 366 7.8 0.24
5 Parallel divide and conquer 3.80 36.180 6727 18.4 4.33
6 plus vectorization 1.10 124.914 23224 3.5 14.96
7 plus AVX intrinsics 0.41 337.812 62 806 2.7 40.45
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WU Yanjun
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Abstract At a critical moment of intense competition in the artificial intelligence (Al) field, DeepSeek has released foundational
large language models (LLM) such as V3/R1, with performance comparable to leading international organizations like OpenAl. This
not only demonstrates China’s technological innovation capabilities in Al but also provides a Chinese innovative pathway for global
Al development. Firstly, through low-cost training and inference, break the monopolistic barriers of high-end computing power and
lower research and development thresholds. Secondly, through full-stack and comprehensive open-source strategies, support
customizable and local deployment that benefits various industries. This technological innovation and open-source practice from
DeepSeek deserves in-depth discussion and learning. This study summarizes DeepSeek’s innovative model from three perspectives,
namely, compensating hardware with software, acquiring users through open source, and ecosystem priority. Meanwhile, it analyzes
the current challenges and risks for China’s Al open-source innovation, in terms of ecosystem portal, open-source software supply
chain, and infrastructure. The study concludes by proposing suggestions to strengthen China’s Al technological foundation in four
aspects, i.e., LLM operating system innovation, software supply chain governance, open-source infrastructure construction, and
software-hardware collaboration.
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