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Forthcoming Era of Biological Computer
Xu Jin
(School of Electronics Engineering and Computer Science, Peking University, Beijing 100874, China)

Abstract Biological computer is a novel computer model, which uses nucleic acid molecular as “data” and us-
es enzyme and biological operations as informational processing tools. In 1959, Feynman conceived a kind of
computer in molecular scale. In 1994, Adleman proposed a DNA computing model based on biochemical reac-
tion. The breakthrough of the biological computer is Peking University’ s parallel DNA computation model, it
was carried out in 2007, in which the 3-coloring problem of a 3-chromatic graph with 61 vertices was solved.
The computation complexity is 3*, which means that it would take 13217 years to complete the computation
process even by the fastest supercomputer. This fact seems to herald the era of biological computer. In this pa-
per, we mainly present the background and significance of biological computer, and give an instruction on the
basic principles and calculation method of DNA computer, especially Zhongzhou I-type DNA computer. Then
we briefly summarize its applications in the fields of cryptanalysis and decipher. Furthermore, we discuss the
computational ability of DNA computers, and point out some difficulties in the study of biological computer. Fi-
nally, we predict the possible development trends of DNA computing in the future, and propose some advices
to the further research on DNA computing in China.

Keywords biological computer, non-enumeration DNA computing, parallel DNA computer, large scale DNA

computer, cryptanalysis and decipher, research progress, proposals

S CRENAET



Yt ENFREE |

Advances in Biological Computer

W LFWRFREEAFHRF RS, T, 1959 Fh A Tredmst & 1993 3K /9% 3l K 3
FIRTAEE W T ;1995 F 3K L B T oK 3 AP I 451995 SR 205 b F A3 K ST B s
525 a2kt L e st R . BRRAEAY T EMNFRENAZLZCRA; PTEEFFAEBE A
AFLAER;PRLETFLALL AR ELERLZFKRK, 1996 Fi7 # F & P LXK FFF;
1997 — 1998 5 i ¥k B\ 7 Am 3 ) 5 K 2 AF A i1 FHL & AR TT AT TAE . 20062010 F 28 )5 2 RAEE
FRAM MR A EH ., ERHFR T 6 :DNAAEFH R 5 F15 540 DNA £ 2 % DNA 4=
At L5 28 AR AL S . JE Discrete Mathematics . International J. of Graph Theory . Graph and Comb. . IEEE
Trans. On ACIEEE Electronical Letters . J. of Chemistry and Physics . J. of Chemical Information and Computer
Sciences \BioSystems .{ F BF5 (E4)) (F BF 3 (FAH) ) ABR(FFBB)FRME TE2FI ML L FR
WL 200 A, H P SCIHF 1104805 , EIK % 50 & 5 , 451 1 236 K (MR E 2008 F2 A ) BmF KL% 4
R, 1996 - FF 45 A FE DNA 25 K AR Fo 5 F3H FEAUBER 2 A R LMK R 5 3 5 A5 . 2000 55 5 ¢
AR EH — A AW AR AT, B AT SRR A AT 50 % W28 4 EARE R
BS54 AR EAE108 ., RAM T AMNFRL AR, K2013FEA X ARAMFEL_FE,
E-mail:jxu@pku.edu.cn

(#3#137W)

Demand Promotes Innovation, and S&T Drives Development
—Perspectives on the S&T Support of CAS on Geological Disaster Prevention in Zhangmu, Tibet,
China
Duan Xiaonan' Wei Fangqiang’ Feng Renguo’
(1 Bureau of Frontier Science and Education, Chinese Academy of Sciences, Beijing 100864, China
2 Insitute of Mountain Hazards and Environment, Chinese Academy of Sciences, Chengdu 610041, China
3 Bureau of Science & Technology for Development, Chinese Academy of Sciences, Beijing 100864, China)

Abstract In this paper, the S&T support project of CAS on geological disaster prevention in Zhangmu, Tibet, was introduced,
some new thoughts on collaborative innovation were also presented. In the course of S&T-driven regional development, how to
acquire scientific issues from actual demand, with the synergistic advantages in the system of policy-production-education-re-
search-application, was also illustrated. Based on the chain design of innovation-promoted development, the paper aims to pro-
vide a reference and enlightenment on the support role of S&T innovation for the national and local development of economy
and society.

Keywords Zhangmu, Tibet, geological disaster, demands of science and technology, collaborative innovation
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