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Chess problems 0 MCTS Solver 00 Genetic Programming 0000000000

chess_ant.py O deap/examples/gp/antpy D0 00000000000

11 00

Ubuntu O O

sudo -H -s
apt install python3-pip
pip3 install -r requirements.txt

exit

oooo

pip3 install chess
pip3 install deap
pip3 install mcts

pip3 install mcts-solver

gogoo

pip3 install chess-ant

* python-chess: a chess library for Python
* DEAP

* MCTS


https://github.com/DEAP/deap/blob/master/examples/gp/ant.py
https://github.com/niklasf/python-chess
https://github.com/DEAP/deap
https://github.com/pbsinclair42/MCTS
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¢ chess-ant
¢ chess-classification

e mcts-solver

1.2 000

OO0D00OOd chessproblems O pgn/ 000000 Jerry O Forsyth-Edwards Notation (FEN) D00 O0O00OODO
oood

cd chess-ant/chess-ant/

git checkout -b test-run

python3 chess_ant.py --help

python3 chess_ant.py --auto --fen "7k/1Q6/8/8/5N2/1B6/8/3K4 w - - 0 1"

python3 chess_ant.py -a -c -p "my-pgn" -11 -n100 -gl10 -f "7k/1Q6/8/8/5N2/1B6/8/3K4 w - -_
-0 1"

chess-ant 0 PyPIODOO0OOOOODOOOOO

chess-ant --help
chess-ant -a -n100 -g5 -f "7r/8/8/8/7k/2q5/6P1/6NK b - - 0 1"

goboobobooboobooobobooboobobooboobbooboobboboboobobooobobo

chess-ant -a -n1000 -g5 -f "7r/8/8/8/7k/2q5/6P1/6NK b - - 0 1"

1.3 Chess-Classification

Version 0.0.1 0 genPgn.py OO0 O0O0O0OCOOOCOOCOOOPython>=3.8000000000O0Simple Trans-
formers 0O OOOOCOCOOODO PytocchOOOOOOODODOODODODO

sudo -H -s

pip3 install pandas

pip3 install simpletransformers

apt install stockfish

pip3 install chess-classification

exit

genPgn --help

genPgn -1 10 -t 1 -p "train-pgn" -f "3qgkbnr/8/8/8/8/8/PPPPPPPP/RNBQKBNR w - - O 1"
(00D0DD0000)
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https://github.com/akuroiwa/chess-ant
https://github.com/akuroiwa/chess-classification
https://github.com/akuroiwa/mcts-solver
https://github.com/asdfjkl/jerry
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(0000000000)
cat train-pgn/train-*.pgn >> train-pgn/1.pgn
rm train-pgn/train-*.pgn
genPgn -1 10 -t 1 -p "train-pgn" -f "rnbgkbnr/pppppppp/8/8/8/8/8/3QKBNR w - - O 1"
cat train-pgn/train-*.pgn >> train-pgn/2.pgn
rm train-pgn/train-*.pgn
genPgn -1 10 -t 1 -p "train-pgn" -f "4k3/pppppppp/8/8/8/8/PPPPPPPP/4K3 w - - O 1"
cat train-pgn/train-*.pgn >> train-pgn/3.pgn
rm train-pgn/train-*.pgn
importPgn -p "train-pgn"
genPgn -1 10 -t 1 -p "eval-pgn" -f "3qgkbnr/8/8/8/8/8/PPPPPPPP/RNBQKBNR w - - @ 1"
cat eval-pgn/train-*.pgn >> eval-pgn/1l.pgn
rm eval-pgn/train-*.pgn
genPgn -1 10 -t 1 -p "eval-pgn" -f "rnbgkbnr/ppppppppr/8/8/8/8/8/3QKBNR w - - 0 1"
cat eval-pgn/train-*.pgn >> eval-pgn/2.pgn
rm eval-pgn/train-*.pgn
genPgn -1 10 -t 1 -p "eval-pgn" -f "4k3/pppppppp/8/8/8/8/PPPPPPPP/4K3 w - - O 1"
cat eval-pgn/train-*.pgn >> eval-pgn/3.pgn
rm eval-pgn/train-*.pgn

importPgn -p "eval-pgn"

from chess_classification.chess_classification import ChessClassification

classification = ChessClassification()

gobooboooooboon

‘classification = ChessClassification("local-path/your-outputs') ’

ooooooo

{classification.train_and_eval(”train—pgn/fen.json", "eval-pgn/fen. json") 1
ooooo

my_fen = "7r/8/8/8/7k/2q5/6P1/6NK b - - ® 1"

classification.predict_fen(my_£fen)

1.3. Chess-Classification 3
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oo ooo
1-0 2
0-1 1
1/2-12 0

chess_ant.py 0O OO0

chess-ant -d -n100 -g5 -f "6rk/4pppp/8/8/3Q4/8/RB2PPPP/R6K w - - 0O 1"

ooooooooocoooo

chess-ant -d -n100 -g5 -f "6rk/4pppp/8/8/3Q4/8/RB2PPPP/R6K w - - O 1" --model-outputs
—"local-path/your-outputs"”

e Simple Transformers

Start Locally | PyTorch
* pandas

¢ Chess-Classification

P uln

000

ooooog

OO0

- J000000ODODODODODODODDODODDODO
¢ Universal Chess Interface (UCDH) 00 0O 0O O
* Docstring.

0000000000000
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https://github.com/ThilinaRajapakse/simpletransformers
https://pytorch.org/get-started/locally/
https://pandas.pydata.org/
https://github.com/akuroiwa/chess-classification
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DeepMind 0 0 0O O O AlphaFold 0 0O 0O 0O O MCTS O bioinformatics 0 cheminformatics O 0 0 0O O
O OChess-Ant 0 0 AlphaZero 0 0O O0OOO0OOCOOOODOOOCDOOOOMCTS Solver O
Genetic Programming 0 0 0 00000000000 ODOOOOOOOOOOOCOOOO

2.1 AlphaZero 00000

AlphaGo Zero 0 AlphaZero U 0 0O 0 O O Polynomial Upper Confidence Tree (PUCT) 00000000 P(s,a)O
00 C(s)000000D0OChess-Ant 000 OO Conventional Upper Confidence Tree (UCT) DO 0D OO C(s)
oooo GenetiCProgramming(GP)DDDDDEI*'IZIl/\ﬁDEI 1/\/§DD GPpOODOOOOOOO COOODO
D000 COOO0DODO chess_ant.py 0000000 DOOODOODODOODOOOOO

AlphaZero's PUCT*?*34*3;

a; = argmazg(Q(se,a) + Ul(s, a))
N{(s)

14+ N(s,a)

gl + N(s) + cpase

Chase

U(s,a) = C(s)P(s,a)

C(s) =lo

init

1 Cazenave, Tristan. “ Evolving Monte-Carlo Tree Search Algorithms.” (2007).

*2 AlphaZero: Shedding new light on chess, shogi, and Go

*3 Silver, David et al. “ A general reinforcement learning algorithm that masters chess, shogi, and Go through self-play.” Science 362 (2018):
1140 - 1144.

* Foster, David. (2017). AlphaGo Zero Explained In One Diagram

*5 Tadao Yamaoka' s diary


https://www.semanticscholar.org/paper/Evolving-Monte-Carlo-Tree-Search-Algorithms-Cazenave/336231ec5085098b35c573d885e18c3392e3703d
https://deepmind.com/blog/article/alphazero-shedding-new-light-grand-games-chess-shogi-and-go
https://www.semanticscholar.org/paper/A-general-reinforcement-learning-algorithm-that-and-Silver-Hubert/f9717d29840f4d8f1cc19d1b1e80c5d12ec40608
https://www.semanticscholar.org/paper/A-general-reinforcement-learning-algorithm-that-and-Silver-Hubert/f9717d29840f4d8f1cc19d1b1e80c5d12ec40608
https://medium.com/applied-data-science/alphago-zero-explained-in-one-diagram-365f5abf67e0
https://tadaoyamaoka.hatenablog.com/entry/2018/12/08/191619
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Deep neural network (p,v) = fo(s) 000000 6000000000 s, 000000

oooo

ggo

(p,v) = fo(sL)

N(sp,a) =
Wi(sp,a) =
Q(sp,a)=0
P(sp,a) =pa

t<L
N(St, at) = ]\T(St7 (Zt) + 1
W (s, ar) = W(sg,ar) + v

Qo) = e

od

(s,a)
N(s)
N(s,a)
W(s,a)
Q(s.a)
P(s,a)
C(s)

UboOdoo state-action U 0O O
gooooooooo

ooo

action-value 0 0 O

action-value 0 O O
sO0a0D0O0O0O0O0OO00
Exploration0] O Exploitationd O O O

ODeepneuralnetwork 0 000 0000000000000000

ODeepneuralnetwork 0 0 000000000000
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Chess-Ant's UCT*0#7#8+9+10;

2lnN (s)

a; = arg maza(Q(st, (l) + Cgp m

VI,
1/V2,
1/V/3,
1/V4,
Cyp = { 1/+/5, If the previously selected node state is under certain conditions
1/v/8,
VT,
1/8,
1/v/9,

gobooboooooboon

oo od

if improvement 00000 UCTOOOOOO

if_shortcut move stack 000 0000000O0O0O

if result OO0 rollowtDOOODODOODOOOOO
if_pruning uvCToooooooooooooooono
if is_check 000000 noded check OO OO

O0OGPODO generation D00 0000000000000 0O0OO0DOO0OO0O0OOOOO UCTOOOODOO
000000000000 00000ooooooo*'o

2.2 MCTS Solver

MCTS Solver'>*B3 00 000000000000 DOOOOOOOOOOOO

oobooboooobooobooboooboooobooooooooooo oo Obooooooooobooon
ooo

*6 Auer, Peter et al. “ Finite-time Analysis of the Multiarmed Bandit Problem.” Machine Learning 47 (2004): 235-256.

*T Kocsis, Levente and Csaba Szepesvari. * Bandit Based Monte-Carlo Planning.” ECML (2006).

8 Swiechowski, Maciej et al.* Monte Carlo Tree Search: A Review of Recent Modifications and Applications.” ArXiv abs/2103.04931 (2021):
n. pag.

*9 Wikipedia contributors. "Monte Carlo tree search.” Wikipedia, The Free Encyclopedia. Wikipedia, The Free Encyclopedia, 18 Oct. 2021.
Web. 25 Dec. 2021.

10 Wikipedia contributors. "0 0 0 0 000 0 0." Wikipedia. Wikipedia, 8 Oct. 2021. Web. 25 Dec. 2021.

*11 Tmagawa, Takahisa and Tomoyuki Kaneko. “ Improvement of State’ s Value Estimation for Monte Carlo Tree Search.” (2017).

*12 Winands, Mark & Bjornsson, Yngvi & Saito, Jahn-Takeshi. (2008). Monte-Carlo Tree Search Solver. 25-36. 10.1007/978-3-540-87608-3_3.

13 Baier, Hendrik & Winands, Mark. (2015). MCTS-Minimax Hybrids. IEEE Transactions on Computational Intelligence and Al in Games.
7. 167-179. 10.1109/TCIAIG.2014.2366555.
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https://github.com/pbsinclair42/MCTS
https://www.semanticscholar.org/paper/Finite-time-Analysis-of-the-Multiarmed-Bandit-Auer-Cesa-Bianchi/1e1d35136b1bf3b13ef6b53f6039f39d9ee820e3
https://www.semanticscholar.org/paper/Bandit-Based-Monte-Carlo-Planning-Kocsis-Szepesvari/e635d81a617d1239232a9c9a11a196c53dab8240
https://www.semanticscholar.org/paper/Monte-Carlo-Tree-Search%3A-A-Review-of-Recent-and-Swiechowski-Godlewski/ad5fc69f2b092eab4171d1e87c59ef7992dfdc6e
https://www.semanticscholar.org/paper/Monte-Carlo-Tree-Search%3A-A-Review-of-Recent-and-Swiechowski-Godlewski/ad5fc69f2b092eab4171d1e87c59ef7992dfdc6e
https://en.wikipedia.org/w/index.php?title=Monte_Carlo_tree_search&oldid=1050627850
https://en.wikipedia.org/w/index.php?title=Monte_Carlo_tree_search&oldid=1050627850
https://ja.wikipedia.org/w/index.php?title=%E3%83%A2%E3%83%B3%E3%83%86%E3%82%AB%E3%83%AB%E3%83%AD%E6%9C%A8%E6%8E%A2%E7%B4%A2&oldid=85943688
https://www.semanticscholar.org/paper/Improvement-of-State%E2%80%99s-Value-Estimation-for-Monte-Imagawa-Kaneko/1b45c6e02944e2f4ec2dbc77083e8cc4eb7c9e8a
https://www.researchgate.net/publication/220962507_Monte-Carlo_Tree_Search_Solver
https://dke.maastrichtuniversity.nl/m.winands/documents/mcts-minimax_hybrids_final.pdf
https://dke.maastrichtuniversity.nl/m.winands/documents/mcts-minimax_hybrids_final.pdf
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O000PythonOO gotoODODODODOOOOOOODOOODDOODOOODOO MCTSSolverOOOOOOOOO
00O chess_ant.py 00 _executeRound() OO0 00000000 mectsSolver() OO rollowt DO OO OOODO
0000000 drollout 0000 reward 00 0O OO backpropogate() DO OO OO

Negamax 0000 MCTSsolverDOOOOOOOCOOOCOODOOOOO

23 0000

mcts-solver 0.0.5 0 0 O OpenAl 0 ChatGPT 0 Google Bard 000D DD 0000DDOOOODO**® 00
O0000000Tree 000D root00000000locks 0000000000000 000DOODOODOO
O00000000000000000000000000000000000 000 Contextmanagers 1000
000000000000000000000

24 0000
chess-classification O chem-classificationO0 0000000000000 000O0O0O0OOOOOOOO
oooooo

chess-classification0.040 fen O token 000000000000 O0000000O0O0O0DOO fenD 100
gboboooooooboooboboboo

chess-ant 0.0.500 UCBI OODOODOOO0OO0OO0OOO math.sqrt) 000000000 Omcts 00000
mcts.py 00O explorationConstant = 1 / math.sqrt(2) 000000000 Omath.sqrt2) 000000

0000000000 selectNodeEphemeralConstant O O O terminal O chess-ant 0.0.6 0 0 O O O ephemeral
constant J 00O OO0

Issues #658 0 0 0 0 O Deap O Python3.10 00000 O version3.11 000000

~/.bashrc 000 ~/.bash_aliases 00O

# Python version

alias python3="'/usr/bin/python3.11'

000 source 0 OOOO

(source ~/.bash_aliases 1

00000000 update-alternatives DO 00O

*14 Chaslot, Guillaume & Winands, Mark & Herik, H.. (2008). Parallel Monte-Carlo Tree Search. 60-71. 10.1007/978-3-540-87608-3_6.
*15 Soejima, Yusuke & Kishimoto, Akihiro & Watanabe, Osamu. (2009). Root Parallelization of Monte Carlo Tree Search and Its Effectiveness
in Computer Go.
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https://stackoverflow.com/questions/18386616/can-i-acquire-multiprocessings-lock-in-a-with-statement
https://github.com/DEAP/deap/issues/658
https://dke.maastrichtuniversity.nl/m.winands/documents/multithreadedMCTS2.pdf
http://id.nii.ac.jp/1001/00097696/
http://id.nii.ac.jp/1001/00097696/
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update-alternatives --install /usr/bin/python3 python3 /usr/bin/python3.10 2
update-alternatives --install /usr/bin/python3 python3 /usr/bin/python3.11 1
update-alternatives --config python3

python3 --version

coooOooooOoocooboOoobooOoOooon

update-alternatives --auto python3

2022 0 12 0 0 0O O gnome-terminal O Ubuntu 22.04.1 LTS O Python 3.11 0 0000000000000 OOO
ggno

goboobodob venvOOO4gono

sudo apt install python3.11-venv
python3.11 -m venv ~/.venv3.11
source ~/.venv3.ll/bin/activate

which pip3

ooooogo

deactivate

chess-classification0.0.500000000000000000000O
0000000000000 checkpoint O google/electra-small-discriminator*!” O electra model 0 0 00 0 O

000000 pgnOOO0O0 chess problems 00000000 tacties”** 0000000000000 tactics O
00000000000 000000D000000000000000000D0D0000000 3000000 pgn
oooooooon

25 0000

P uln

00000000000 FENOOOOODO Natural Language Processing (NLP) O O deep learning™%*?! 0 O
good

6 Rajapakse, Thilina. (2020). Battle of the Transformers: ELECTRA, BERT, RoBERTa, or XLNet
7

*

ELECTRA: Pre-training Text Encoders as Discriminators Rather Than Generators
18

%19

Download tactics database
Gorgonian's Chess Site

25. 0000 9


https://towardsdatascience.com/battle-of-the-transformers-electra-bert-roberta-or-xlnet-40607e97aba3
https://huggingface.co/google/electra-small-discriminator
https://lichess.org/forum/lichess-feedback/download-tactics-database
http://gorgonian.weebly.com/
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genPgn.py O stockfish 000000 OOPGNfilesO O OO0 OOODOOOVersion 0.0.1 0 genPgn.py 00O 0O
00000000000 OPython>=3.8000000000 importPgn.py 0 PGNfilesOOOODOOOOO
00000 chess_classification.py O Simple Transformers 0 0 0000000000000 O0O00O0O0O
O000O0OO0OO0OO0OO0OOAlphaZeroOOODO chess_ant.py O rollowt 000 O00O0OOOOO

26 00

27 0000

* Home Page of John R. Koza

 Astro Teller | Technical Papers

* Lones, Michael. (2014). Genetic Programming: Memory, Loops and Modules. David Corne: Open Courseware.
e Alpha“ Othello” Zero

e Czech, Johannes et al. © Monte-Carlo Graph Search for AlphaZero.” ArXiv abs/2012.11045 (2020): n. pag.
* Prasad, Aditya. (2018). Lessons From Implementing AlphaZero

* chess-alpha-zero

* Yao, Yao. (2018). API Python Chess: Distribution of Chess Wins based on random moves

e Stockl, Andreas. (2018). Writing a chess program in one day

e Stockl, Andreas. (2019). An incremental evaluation function and a test-suite for computer chess

e Stockl, Andreas. (2019). Reconstructing chess positions

* Python Chess

* Fiekas, Niklas. (2015). An implementation of the Bratko-Kopec Test using python-chess

* Bratko-Kopec Test

» Kurt & Rolf Chess Homepage of Kurt Utzinger

* PGN Mentor

e Hart, Alex. (2011). Alpha Beta pruning on a Minimax tree in Python

* PythonChessAi

20 Savransky, Dmitriy. (2020). How to Use GPT-2 for Custom Data Generation. INTERSOG Inc.
*21 Noever, David et al. “ The Chess Transformer: Mastering Play using Generative Language Models.” arXiv: Artificial Intelligence (2020):

n. pag.
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http://www.genetic-programming.com/johnkoza.html
http://www.astroteller.net/work/papers
https://www.macs.hw.ac.uk/~dwcorne/Teaching/bic1415_gp2.pdf
https://github.com/tkhkaeio/AlphaZero
https://arxiv.org/abs/2012.11045
https://medium.com/oracledevs/lessons-from-implementing-alphazero-7e36e9054191
https://github.com/Zeta36/chess-alpha-zero
https://www.slideshare.net/YaoYao44/api-python-chess-distribution-of-chess-wins-based-on-random-moves
https://medium.com/@andreasstckl/writing-a-chess-program-in-one-day-30daff4610ec
https://medium.com/datadriveninvestor/an-incremental-evaluation-function-and-a-testsuite-for-computer-chess-6fde22aac137
https://medium.com/datadriveninvestor/reconstructing-chess-positions-f195fd5944e
https://www.chessprogramming.net/python-chess/
https://gist.github.com/niklasf/73c9565719d124af64ff
https://www.chessprogramming.org/Bratko-Kopec_Test
http://www.utzingerk.com/test.htm
https://www.pgnmentor.com/
https://gist.github.com/exallium/1446104/5109388cfc21578f555dcac0ba54da680326af7b
https://github.com/AnthonyASanchez/python-chess-ai
https://intersog.com/blog/the-gpt-2-usage-for-custom-data-generation-by-example-playing-chess/
https://arxiv.org/pdf/2008.04057.pdf
https://arxiv.org/pdf/2008.04057.pdf
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* easyAl

 Shrott, Ryan. (2017). Genetic Programming applied to Al Heuristic Optimization
¢ Alpha-Beta Pruning

» Hartikka, Lauri. (2017). A step-by-step guide to building a simple chess Al

* Simplified Evaluation Function

* Brynjulfsson, Erlingur. A Genetic Minimax Game-Playing Strategy

* Oberg, Viktor. * EVOLUTIONARY AI IN BOARD GAMES : An evaluation of the performance of an evolu-

tionary algorithm in two perfect information board games with low branching factor.” (2015).

» Agapitos, Alexandros & Lucas, Simon. (2006). Learning Recursive Functions with Object Oriented Genetic
Programming. 3905. 166-177. 10.1007/11729976_15.

* Yu, Tina and Christopher D. Clack. * Recursion , Lambda Abstractions and Genetic Programming.”
* YouTube channel of David Beazley

¢ Welcome to AntWiki

27. 0000 11


https://github.com/Zulko/easyAI
https://towardsdatascience.com/genetic-programming-for-ai-heuristic-optimization-9d7fdb115ee1
https://www.javatpoint.com/ai-alpha-beta-pruning
https://www.freecodecamp.org/news/simple-chess-ai-step-by-step-1d55a9266977/
https://www.chessprogramming.org/Simplified_Evaluation_Function
https://notendur.hi.is/benedikt/Courses/Erlingur.pdf
http://www.diva-portal.org/smash/get/diva2:823737/FULLTEXT01.pdf
http://www.diva-portal.org/smash/get/diva2:823737/FULLTEXT01.pdf
https://www.researchgate.net/publication/221009242_Learning_Recursive_Functions_with_Object_Oriented_Genetic_Programming
https://www.researchgate.net/publication/221009242_Learning_Recursive_Functions_with_Object_Oriented_Genetic_Programming
https://pdfs.semanticscholar.org/b0bc/b2e8c96c750c8cae70ad20c675023f314191.pdf
https://www.youtube.com/channel/UCbNpPBMvCHr-TeJkkezog7Q
https://www.antwiki.org/wiki/Welcome_to_AntWiki
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0 30

py-chessboardjs

pywebview O chessboard.js 00 000 ChessGUIO O OOODOOOOO start.py, js/my-script.jsO index.
html OO O

Chess-Ant 0000 0000O0O0O0OOOCCOCOOO0O0O0O0O0O0O0O0OOOOOODOOOOCOOOO00000
O0000OO0O000OO0OO0OpenO000O0OOOOOchessproblemO000000OO0COOODOO

31 00000000

OO0 pywebview O PyGObject 00O O0DOO0OOOOOOOOOODOOODOOOODOOOODOOOO

If you are Ubuntu user:

sudo apt install python3-venv
python3.11 -m venv ~/.venv3.11
source ~/.venv3.11/bin/activate
which pip

pip install py-chessboardjs[gtk]

If you want to install it on local repository:

cd py-chessboardjs
pip install .[gtk]

QT user:

pip install py-chessboardjs[qt]

CEF user:


https://pywebview.flowrl.com/
https://pygobject.readthedocs.io/en/latest/

Chess-Ant, 0000 0.0.9

‘pip install py-chessboardjs[cef]

Install your favorite UCI engine:

‘sudo apt install stockfish

3.2 000

py-chessboardjs-gtk

py-chessboardjs-qt

py-chessboardjs-cef

33 00000

* pywebview
* chessboard.js
* chess.js

* Bootstrap

14 0O 3 0 py-chessboardjs


https://pywebview.flowrl.com/
https://chessboardjs.com/
https://github.com/jhlywa/chess.js
https://getbootstrap.com/
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0 40

Chem-Ant O O

MCTS Solver O Genetic Programming 00 00000000O0OCOCOOOCOCOOOOOOOOOOO

similarity_ant.py O deap/examples/gp/antpy 00000000 O0000OO

41 OO

Ubuntu O O

sudo -H -s
apt install python3-pip
pip3 install -r requirements.txt

exit

oooo

pip3 install deap
pip3 install mcts
pip3 install rdkit

pip3 install global_chem_extensions

pip3 install mcts-solver

oooo

‘pip3 install chem-ant

chem-ant 0 chem-classificationOOOOOOO0O0OO

‘pip3 install simpletransformers



https://github.com/DEAP/deap/blob/master/examples/gp/ant.py
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gogoo

pip3 install chem-classification

DEAP

MCTS

RDK:it

rdkit-pypi

Global-Chem

chem-ant

chem-classification

mcts-solver

[ Mulln

00000000 rdkit O Pythonversion3.800 3.12000 0000 000 Ordkit-pypi O Python version
3700 3.11000000000000d

chem-ant 0 global-chem-extensions 1000000000000 rdkit-pypi 000000 OO chem-ant
version0.1.00 rdkit OO DOODODOOOODOOOOglobal-chem-extensions O v2.00 rdkitOOOODODO
O00000O0OPython3.120 chess-ant 00000000000 O0OOOODOOOODOOO

1. global-chem O gitO0 OO OODOOOOO
2. global-chem/global_chem_extensions/requirements.txt 000000000

3.000DooOooopooooo

git clone https://github.com/Global-Chem/global-chem.git

cd global_chem_extensions/

requirements.txt 0000000

sed -i 's/rdkit-pypi/rdkit/g' requirements.txt
pip install .

0o
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https://github.com/DEAP/deap
https://github.com/pbsinclair42/MCTS
https://www.rdkit.org/
https://pypi.org/project/rdkit-pypi/
https://github.com/Sulstice/global-chem
https://github.com/akuroiwa/chem-ant
https://github.com/akuroiwa/chem-classification
https://github.com/akuroiwa/mcts-solver
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* Global-Chem Pull Request #309

¢ Global-Chem requirements.txt

42 000

000000 smiles.csvO0OOOO0O0OOO0OO0OOO0OO0OO NirmateelvirOOOOO0O0OOO0O0O0OOOOO
000000000000 0000000000 esvOOOD0O0O0Omets000000000000OOOO0OCsV
DO0000 smileslist 000000000000 --selectJ 000000000000 O0OOOOOOOOOO
000000 python3 similarity_mcts.py --help OO0 00O

similarity-mcts --help
similarity-mcts -i -11 -e3 -r10@ -b500 -p train_smiles

similarity-mcts -i -11 -e3 -r10 -b500 -p eval_smiles

oobooooooocoobocooooa

similarity-mcts -i -11 -e3 -r10 -b500 -p train_smiles -t
—"CC(C) (C)CINC(=0)C(F) (F)F)C(=0)N1CC2C(C1C1CCNC1=0)C2(C)C"
similarity-mcts -i -11 -e3 -r10 -b500 -p eval_smiles -t

" CC(C) (C)CNC(=0)C(F) (F)F)C(=0)N1CC2C(C1C1CCNC1=0)C2(O)C"

similarity-mcts OOsmiles 000 0000000000000 0O00O0O0O0O0O0000000mets 0000
OO0OO0O0O smileslistO0 00000000000 OOOOOOOO

similarity-genMols --help
similarity-genMols -t "CC1(C2C1C(N(C2)C(=0)C(C(C)(CYCINC(=0)C(F) (F)F)C(=0)NC(CC3CCNC3=0)C
#N)C" -m "CC1=CC=CC=C1C(C)C" "CclccccclCC(C#N)NCICCNCI=0" -f "gen2.csv"

chem-ant 0.1.0 0 O Stoplteration 0 D 0000000 0OOsimilarity-ant 0000000000000 0O0OO
goboobogobobooboobobooo

OO0O0--GlobalChem OO OO ODODOUOOOOOOOOOO global-chemdatabase O O smiles O fragments 0 O
goboobogn
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https://github.com/Global-Chem/global-chem/pull/309
https://github.com/Global-Chem/global-chem/blob/development/global_chem_extensions/requirements.txt
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similarity-ant -n20 -gl0 -b 1 -p train_smiles -el -c electrophilic_warheads_for_kinases

4.3 Chem-Classification

chem-classificationO0O jsonformat 00O OOOOOOCOOOO

importSmiles -t "CC1(C2CIC(N(C2)C(=0)C(C(C) (CYCINC(=0)C(F) (F)F)C(=0)NC(CC3CCNC3=0)C#N)C"
—-p "train_smiles"
importSmiles -t "CC1(C2C1C(N(C2)C(=0)C(C(C)(CYCINC(=0)C(F) (F)F)C(=0)NC(CC3CCNC3=0)C#N)C"

—-p "eval_smiles"

regressionmodel 0 000 00000000O0O0O0O0O

importSmiles -t "CC1(C2C1C(N(C2)C(=0)C(C(C)(CYCINC(=0)C(F) (F)F)C(=0)NC(CC3CCNC3=0)C#N)C"_
«-p "train_smiles" -r
importSmiles -t "CC1(C2C1C(N(C2)C(=0)C(C(C)(CYCINC(=0)C(F) (F)F)C(=0)NC(CC3CCNC3=0)C#N)C"_

—-p "eval_smiles" -r

classification model O 0 O O O Nirmatrelvir 0 YH-53 0 OO O0OO00OO0O0O0O

s 2

from chem_classification.similarity_classification import SimilarityClassification
s = SimilarityClassification()

s.train_and_eval("train_smiles/smiles.json", "eval_smiles/smiles.json")
s.predict_smiles_pair([

" CC1(C2CIC(N(C2)C(=0)C(C(C) (COYOONC(=0)C(F) (F)F)C(=0)NC(CC3CCNC3=0)C#N)C",
—"CC(C)CC(C(=0)NC(CCICCNC1=0)C(=0)C2=NC3=CC=CC=C3S2)NC(=0)C4=CC5=C(N4)C=CC=C50C"])

ocoooooooocoooo

s = SimilarityClassification("local-path/your-outputs")

regression model 0 0 0 O O Nirmatrelvir 0 YH-53 00O 0OOO0O0O0OO0O

from chem_classification.similarity_classification import SimilarityRegression

s = SimilarityRegression()

s.train_and_eval("train_smiles/smiles.json", "eval_smiles/smiles.json")
s.predict_smiles_pair([

—"CC1(C2C1C(N(C2)C(=0)C(C(C) (CYCINC(=0)C(F) (F)F)C(=0)NC(CC3CCNC3=0)C#N)C",
—"CC(C)CC(C(=0)NC(CCICCNC1=0)C(=0)C2=NC3=CC=CC=C3S2)NC(=0)C4=CC5=C(N4)C=CC=C50C"])

. J

18 0 40 Chem-Ant OO



Chess-Ant, 0000 0.0.9

similarity-mcts D0 000000 jsonfiles 00D OOO0O0OO0O0D0DOOO regressionmodel D00 00000
O0000000000000000000000 similarity-ant0000000O

similarity-mcts -i -12 -e3 -r10 -b100 -p "train_smiles" -f "smiles.json" -j

similarity-mcts -i -12 -e3 -rl10 -bl0O0 -p "eval_smiles" -f "smiles.json" -j

O o0C

chem-ant 0.0.700000000000O0COCOO0O0OOCCOOOOOOOOOODOOCOOOOOOOO2
00 regressionmodels 000 000000

chem-classificationd similarity-ant 000000000000

‘similarity—ant -n20 -g5 -b 1 -p gen_smiles -d -o "local-path/your-outputs"

Regression model O chem-classification O similarity-ant 0000

‘similarity—ant -n20 -g5 -b 1 -p gen_smiles -r -o "local-path/your-outputs"

4.3. Chem-Classification 19
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