MENR: FREFSFRER

Scientific Focus: Open Source Innovation and Open Source Paradigm

1AM X K AL E . DeepSeek 5| £ 69 Al 4| #fe F R A B LR 0 &% .
3045.20250225007.
WU Yanjun. Thoughts on Al innovation and open source development:
(3): 446-452, doi: 10.16418/j.issn.1000-3045.20250225007. (in Chinese)

DeepSee

B A F T, 2025, 40(3): 446-452, doi: 10.16418/j.issn. 1000-

Lessons from DeepSeck. Bulletin of Chinese Academy of Sciences, 2025, 40

k5| %&HY

Al IFRIMAFFES LR RIEE

HIEZE
PERFEMRAAFTAT dER 100190

BWE AEAIFMR (AD) AR ERAN EZ 2], DeepSeek XA T VI/R1F Aol KAEAR =0, Mt AR
FRAR S AL OpenAl, RAUEILT ¥ B ATAUSRA AN 85/, BALRAILERLET ki F E 84 3 5%
. —RAKBRANGIEE, TG A G LB, BRALERNE; —RAeK, 2270 TTRITK,
IHFmEaERE, $RETEL, X—k 8 FTEOBERGHF IR FIR, BAFIHE, TFHR AR
AR “TFRARIET A SME” 3P )24 DeepSeek 49 TR AR A FTZ AL, BB, WAKBEEAND | TR
AR AR TTRIAARRFES AT @, AT S AT &R B AL R A #745 R @ s 69 Bl A fe R, 3R )G MK AR AL 4R 1
ZARNF . R ARRRE . TTRABZGEE IR, BRI AR ANAE, 1B mRAE AL 5 TR R

A FRR AR A 08 I

REEE AT, AsEE, PR, Ak, KR

DOI  10.16418/j.issn.1000-3045.20250225007
CSTR 32128.14.CASbulletin.20250225007

2025 BEAER RIS, BUMIREE R FON T AE SLhil
HARMFEARAR (LLUFRIFR “DeepSeek” ) AATHY
FRIERA R S [ T RN AN 2 G . 1 e A R R
MPEBE 5 TH 4TSS OpenAT ] JEAK A GPT-40 LUJH
HUTE R A L AR IR AR, HLT 5

B ARCE B 2. 20253 A98

446 ‘ZOZSE-%AO%-%SEFJ

A BRRERY R 1 S AR RO ] ATE 2 RIS BE i
AR, e AU . SO ARCE A A MIT 14
AR (AR R FEAR B — Bl OT JRVF AT 80 R 58 201
B X—BERUER. KA PRI T —
YA, 153 DeepSeek 7EALMY [H] ALK FE AR AT



DeepSeek 3|4 B Al BB AIFIRAES L BIEE _

BHRE (AD) GUBRY AR, o SR B T 2 10 21725l ot
JUERE AR I E P E RS EL T T RASR
AR,

KA P AS b R— Pl . BRI S
PN R, Sl SRR R, DI 25
A, KA, BRERHEN R H 55K
e, BRES ., TR, WERAE R R AT
W, WEAHRRGE, H ZAL BT P i AT
o I, DeepSeek RARAX —K H H EA LAY H A
BB AR, o b AT B T AT IR
NGB I R S

A CKs DeepSeek FIRHTAELCALN Ry “ DAICRMi” |
CTRRAEHRE” A RIS W, WAER AL,
FRUR AL % | F IR SERE B 3 AN T 1, AT S T
FE I ALTT PR QTS SR T 7 [ SR XURGS: o e fis AR
RUBAVERGe A Jry . BRI B R BRE . T I RE Al i
B BRI UpIR] K e AR, SRR IR R AL
fliRE ST A, DA S e S v [ 0 1] A A
R, AWHE b AUFUR PG 4 BRI 5

1 DeepSeek FIBIFTIET S 4

1.1 “DURAMNE” TR RIRRIGURTRR R

TEF N BERZ IRGFT 5T, DeepSeek it i 42
AREUR TR IRy N AP 8 Bt R S S e i D il i D
M R AR T X0 BE BB, I RO A 3t
TR Al AEE DU BORTT S Xk
AT SR A IR 01 Bl 3 s HE 52 A MLBE 7 (scaling law)
WL TP, AR R MR 15 B ST ) 2B
“rErE T LT B, AR S M B TR R
RALA, GEIA RA /Dl PR RN,

I T ATRDH A ALBRAE Y 7] R

AR AE X — R R P A 2. F 5
L, A TRAMEMA . AR AR ST, R4
Bk AR k8 B AR S B KT AR, 2017 AR BRI R KR
G E DU FIMAR A% T 2018 4F 4 A 1 HBRiT A M2
(ACM) PHERM N, 45 T IR R 7 i 5
PIA~ 40964096 F AR I PEREXS L, Z BT I T
EERREHT2EBE (MIT) JHEHLRE S A T8 ST
K% (CSAIL) 75 B 55 N K RAE Science | 1) 3L
There’s plenty of room at the Top: What will drive
computer performance afier Moore’s law?® ( (TR AT
KAV N BEIRE B Z G 2K 3K 8 i B AL RE &
JE), X T FRAEE) , B s I
Fl, NFEPALIESR, HCIEF 4TS H Python Z2HR
476%, iR E R E) 6 727 R, i
K HI SIMD #5 4 45 W /] fin i 6 J7 £ f% o [ A,
DeepSeek ffi #4575 PTX, BT CUDA 5% 4 FEit
& PR GPUHLARA RS Z A iy rh I RoR1E &,
AELE TR SRR

TERL 22 UAE T, M S EE R RT T
CUARRAMEE” 17k, FEAL PR IR Z BRI O F
WA EIERGE . ik . THYT B SRR T
B, TEFHL LGS T RAFRIF P IARS

EEEASE, BT R AR AR B T
Bl SR FAEAR 09— RAEH, SERAEE R IR
ik, B 4T HA T A bk B A R4 F o AR,
UNAESX IR DeepSeek KA “RFRITT” —FEIRE{]HE
BTG, NEURM TR s TS (] 247
R BRPE I 2 24 1T BT TPU) , K ARME 4n e
PO LREE)

@ X ZIAEA A E I, AR B ERAD T H I e SAGE 0 £ 4,

(2 Association for Computing Machinery , 4. % B # 32 69 51 X MU o

3 “plenty of room at the Top” % 4 &1 % % 1959 444 2 % i% #F There’ s Plenty of Room at the Bottom (<& 3R A 4 K % 1Y) B # o
FZ Bat R AT KRB RGBS, M LN A E ST EA AR IR A I T 9.

® FEARLIE mr| 447



_ RIME: TR SFRER

*x1 RARBHEITENTA4096x4096 46 FE48 Fe H9 1R 2 R

Table 1 Speedups from performance engineering program that multiplies two 4096-by-4096 matrices

Fs RIZES E17EYE](s) {13 BITIMERLL 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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Thoughts on Al innovation and open source development:

Lessons from DeepSeek

WU Yanjun
(Institute of Software, Chinese Academy of Sciences, Beijing 100190, China)

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.

Keywords artificial intelligence (Al), system software, open-source, infrastructure, software-hardware collaboration
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