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Computing Machinery and Intelligence
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“Can machine think?”
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b propase to consider
the question;'Can
machines think?’

~’Alan Turing

Carnegie Mellon University
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NADH-quinone oxidoreductase (nuoJ/nuok) thiS/thiF complex
Q -

48 blocks (no shared weights)

TM-score: 97 TM-score 96

Aldehyde oxidoreductase (paoA/paoB) 5-oxoprolinase (pxpB/pxpC)

TM-score: 95 TM-score: 95
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The Nobel Prize in Physics 2024
was awarded jointly to John J.
Hopfield and Geoffrey E. Hinton
“for foundational discoveries and inventions
that enable machine learning with artificial
neural networks™

2024 & VRV 32
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The Nobel Prize in Chemistry 2024
was awarded with one half to
David Baker "for computational protein
design™ and the other half jointly to
Demis Hassabis and John Jumper
“for protein structure prediction™
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Zhi-Hua Zhou, Yang Yu, Chao Qian
Zhi-Hua Zhou - Yang Yu - Chao Qian

Fvolutionary Evolutlona.ry Learn.mg: A RN
Learning Advances in Theories and
Algorithms

and Algorithms

Bie 58 ZHE

* Presents theoretical results for evolutionary learning
e Provides general theoretical tools for analysing evolutionary algorithms

* Proposes evolutionary learning algorithms with provable theoretical
guarantees

“Springertt Bl F4F B B B HUDAE R

@ Springer
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Soil Biology &
Biochemistry

inbacicria was reviewod to prove the poibility of gencrating couversion vaucs for gencraluss n soat maerial. All micwbisl propatics sualysod

&)
g | Soil Biokogy & Biochemistry 3§ (2006) 1040-1051 - .
wuw.slsevier.comflocar/ilbio
l
Microbial colonisation of roots as a function of plant species
Astrid Appuhn, Rainer Georg Joergensen *
Department of Soil Biology and Plant Nutrition, University of Kassel, Nordbahnhofstr. la, 37213 Witenhausen, Ge rmany
Received 6 July 2005; received in revised form 3 Seplember 2005; accepted 8 September 2005
=3 Available online 27 October 2005
~ Abstract
—
r Fiftcen plants species were grown in the greenhouse on the same soil and sampled at flowering to obtain rhizosphere soil and root material.
o) — L In both fractions, the data on fungal and bacterial tissue obtained by amino sugar analysis were compared with the total microbial biomass based
' ‘ [ ] on fumigation-extraction and ergosterol data. The available literature on glucosamine concentrations in fungi and on muramic acid concentrations

revealed strong sp in microbial of plant roots. The mot material contained considerable amounts of
microbial biomass C and biomass N, reaching mean levels of 109 and 14 mgg~" dry . respectively. However, the majarity of CHCl;
labile C and N i.c. 89 and 55% was root derived. The average amount of ergosterol was 13 pg g~ ' dry wei ght and varied between 0.0 for Phacelia

roots and 4
differ signi
material. Fy
1.71021.6 mg g™ 'dry mmm in the oot material. In the root material of the 1<pLuu species, the mtio of nunul(«»hmcml( mn;-ednmm 10

in mycorhizal Trifoliien so0ts 1©9.5 in non-mycorhizal Lupinus toots and it was on average 3.1 These figures mean that the microbial tissuc in
the root material consists on average of 76% fungal C and 24% bacterial C. The differences in b of the roots by
differences in microbial indices found in the rhizosphere soil. most strongly for microbial biomass C and ergosterol, but to some extent also for
glucosamine and muramic acid.

© 2005 Elsevier Ltd. All rights reserved.

Keywonls: Ergosterol: Glucosamine; Muramic acid; Microbial biomass; Rhizosphere: Fungi: Bacteria

cight fox Vicia wots. The ergosterol contentin root material of mhizal and non-mycorhizal plant \‘p«.xc\dld not

[Hu, Qian, Xue, et al., PNAS 2024] http://www.lamda.nju.edu.cn/qgianc/
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XGBoost CNN

LightGBM Multilayer

ResNet
CatBoost Perceptron

DeepForest FT-Transformer

AutoSklearn

[Hu, Qian, Xue, et al., PNAS 2024] http://www.lamda.nju.edu.cn/qgianc/
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(R2=0.82) . In (Actinobacteria: GN)

Model In(Act:GN) In(Firm:GN)
Test set

Random Forest -0.006+0.021 0.381+£0.004 0.583+0.007 0.780+0.002
CatBoost 0.127+0.045 0.436+0.023 0.601+£0.035 0.851+£0.009
LightGBM -0.031+0.045 0.320+£0.025 0.541+£0.014 0.798+0.007
XGBoost -1.779£0.000 0.218+0.000 0.581+0.000 0.832+0.000
Auto-Sklearn 0.091+£0.034 0.280+0.007 0.543+0.036 0.833+£0.010
Deep Forest 0.001+0.002 0.481+0.004 0.6151+0.008 0.832+0.017
Multilayer Perceptron 0.228+0.033 0.501+0.020 0.537+0.035 0.828+0.014
CNN -0.591+0.296 -0.154+0.138 0.379+£0.164 0.664+0.085
ResNet 0.328+0.017 0.565+0.016 0.534+0.026 0.834+0.007
FT-Transformer 0.308+0.044 0.511+0.025 0.615+0.020 0.872+0.008

[Hu, Qian, Xue, et al., PNAS 2024]

http://www.lamda.nju.edu.cn/gianc/
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mdl alu32(Result, ALUOp, A, B, Zero) ;
output [‘ALULEN:0] Result;
reg [ALULEND]R lt
tptZ

reqg efD,
input [2:0] ALUOp;
input [‘*ALULEN:0] &, B;

always @(A or B or ALUOp)
begin
case (ALUOp)
3’b000: Result = & & B ;//and
3’b001: Result = & | B ;/for

add your code here for addition, subtrac
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nature KB, BEMESRGE

Explore content v  About the journal v  Publish with us v Subscribe -
A “

nature > articles > article

Article Published: 09 June 2021
A graph placement methodology for fast chip
design

Azalia Mirhoseini &3, Anna Goldie 8, Mustafa Yazgan, Joe Wenijie Jiang, Ebrahim Songhori, -
Shen Wang, Young-Joon Lee, Eric Johnson, Omkar Pathak, Azade Nova, Jiwoo Pak, Andy “ -

Tong, Kavya Srinivasa, William Hang, Emre Tuncer, Quoc V. Le, James Laudon, Richard Ho,

Roger Carpenter & Jeff Dean

Nature 594, 207-212 (2021) | Cite this article [Google, Nature’21] IIII

http://www.lamda.nju.edu.cn/qgianc/
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MEBERFRELE: kKK

Table 1:{HPWL values (x10°) obtained by ten compared methods on seven chips. Each result
consists of the mean and standard deviation of five runs. The best (smallest) mean value on each
chip is bolded. The symbols ‘+’, ‘=" and ‘~’ indicate the number of chips where the result is
significantly superior to, inferior to, and almost equivalent to WireMask-EA, respectively, according
to the Wilcoxon rank-sum test with significance level 0.05.

~

Method Type adaptecl adaptec2 adaptec3 adaptecd bigbluel bigblue3 bigblued (x107) | +/ — / =~ |JAvg. Rank
SP-SA [30] Packing 18.84+4.62 11736+8.73 11548+7.56 12003+425 5.12+143 164701955 2549+2.73 0/7/0 6.86
NTUPlace3 [10]  Analytical 26.62 321.17 328.44 462.93 22.85 455.53 48.38 0/7/0 9.00
G 1 RePlace [11]  Analytical 16.19+2.10 153.26+29.01 11121+11.69 37.64+1.05 245+006 119.84+3443 11.80+0.73 1/6/0 528
[ 00glIc, DREAMPlace [25] Analytical 1581+ 1.64 140.79+26.73 121.94+2505 37.41+0.87 244+006 107.19+2991 1229+ 1.64 1/6/0 4.86
¥~ Graph [29] RL 30.10+2.98 351.71+3820 358.18+13.95 151.42+9.72 1058129 357.48+47.83 53.35+4.06 0/7/0 9.00
Nature 2021 ] DeepPR [13] RL 1991+2.13 203.51+627 347.16+432 311.86+56.74 2333+3.65 43048+12.18 68.30+4.44 0/7/0 8.86
MaskPlace [23] RL 638+035 7375+635 8444+360 7921+0.65 239+005 91.11+7.83  11.07+090 0/7/0 428
e s s WireMask-RS Ours 6.13+£0.05 5928+148 60.60+045 6206022 2.19+001 62.58+2.07 8.20 +0.17 0/5/2 257
q:j?'{ | ] H ~2'E WireMask-BO Ours 607+0.14 59.17+394 61.00+208 6386+101 2.14+003 67.48+6.49 8.62+0.18 0/3/4 2.86
/ WireMask-EA Ours 591+0.07 52.63+223 5775+1.16 S5879+102 2.12+0.01  59.87 +3.40 8.28 +0.25 _ 1.43

EMRR 7 sk E, 2D 6 MEZELF; B [Google, Nature’21], ZeiKHEZE80%

[Shi, Xue, Song, and Qian, NeurlPS 2023] http://www.lamda.nju.edu.cn/gianc/
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(a) DREAMPlace (b) AutoDMP (c¢c) WireMask-EA (d) MaskPlace |(e) MaskRegulate

[Xue, Chen, Lin, Shi, Kai, Xu, and Qian, NeurlPS 2024] http://www.lamda.nju.edu.cn/qianc/
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(a) RTL-MP (b) Hier-RTLMP (c) DREAMPlace (d) ReMaP (ours)
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[Shi, Lin, Xu, Kai, Xue, Yuan, Qian, and Zhou, DAC 2025] http://www.lamda.nju.edu.cn/qianc/
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~

MEREHEARECEE: AP

— DREAMPIlace* [20] DREAMPIlace 4.0% [18] Differentiable-TDPt [12] Distribution-TDP§ [19] Ours
Shennak TNS WNS TNS WNS TNS WNS TNS WNS TNS WNS
superbluel -262.44 -18.87 -85.03 -14.10 -74.85 -10.77 -42.10 -9.26 -17.44 775
superblue3 -76.64 -27.65 -54.74 -16.43 -39.43 12.37 -26.59 -12.19 -20.40 -11.82
superblue4 -290.88 -22.04 -144.38 -12.78 -82.92 -8.49 -123.28 -8.86 -82.88 9.17
superblueb -157.82 -48.92 9578 -26.76 -108.08 2591 -70.35 -31.64 -62.18 -24.65
superblue? -141.55 =19.75 -63.86 1522 -46.43 -15.22 -95.89 -17.24 -43.52 <1597
superbluel0 731.94 -26.10 -768.75 -31.88 -558.05 -21.97 -691.10 -25.86 -558.14 -23.08
superbluel6 -453.57 377 -124.18 1211 -87.03 -10.85 -55.99 1221 -22.90 -8.63
superbluel8 96.76 -20.29 4725 -11.87 -19.31 -7.99 -19.23 -5.25 -16.16 -6.92
Average Ratio | 6.90 207 | 275 1.40 | 2.00 1.09 | 1.68 1.11 | 100 1.00
=
BB TNS B =0T F WNS
= SEi=Rall
SEAEEFH 40.5% SEREHA 8.3%

[Shi, Xu, Kai, Lin, Xue, Yuan, and Qian, DATE 2025, Best Paper Award] http://www.lamda.nju.edu.cn/gianc/
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HUMAN COMPETITIVE
RESULTS AWARDS --
21st Annual "HUMIES"

Presented at the
Genetic and Evolutionary

Computation Conference
July 14-18, 2024, Melbourne, Australia

Winners of the
2024 Humies BRONZE Award:

Yungqi Shi, Ke Xue, Lei Song, and
Chao Qian
Macro Placement by Wire-Mask-Guided
Black-Box Optlmlzatlon . HUMlES
LN oA —

sngevo
ErlkD Goodman Organlzer

PPPLITTITL
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University, CN; 2Huawei Noah's Ark Lab, CN:
ot 3Huawei Noah's Ark Lab, HK

ik
DATE=~
», T
Ay H
Design, Automation & Test in Europe

DATE Best Paper Award 2025

in Track D: Design Methods and Tools

31 March - 2 April 2025

Lyon, France
A N
e D
»
# Timing-Driven Global Placement by Efficient Critical Path Extraction

Yungqi Shi’, Siyuan Xu?, Shixiong Kaf, Xi Lin’,
Ke Xue', Mingxuan Yuan®, Chao Qian’
Nanjing University, CN; 2Huawei Noah's Ark Lab, CN; 3Huawei Noah's Ark Lab, HK

DATE, )

_ 1 April 2025 —_—
Aida Todri-Sanial Jirgen Teich
DATE 2025 General Chair DATE 2025 Awards Chair

H

i AT B i s In 2k E R DATE’25

B {EP I
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