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RDM for chemists

Outline

Why care?

Do and Don't data processing

Simulation data processing

Research coding basics (Code editor, Linting, Formating,
Testing, Documentation, start a project, coding environments)
Use Al productively for your research data workflows (Copilot,
Cursor)

Sharing code (Webapps,Marimo, Colab, packaging, Zenodo)
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Chemists generate a lot of data and we’re required to share it in Switzerland

Urnveiling a Single-Metal-Mediated Phosphodiester Bond Cleavage
Mechanism for Nucleic Acids: A Multiscale Computational Investigation of ﬂ,
a Human DNA Repair Enzyme

Unweiling a Single-Metal-Mediated Phosphodiester Bond Cleavage Mechanism
for Nucleic Acids: A Multiscale Computational Investigation of a Human DNA
Repair Enzyme

Moharrsed B Aboeings and Stacey D. Wetmore®

Departmant of Chemisiry and Biochemisiry, Unhasity of Lathbridge, 4400 Unhmrsity Drive Waest,
Lethbridge, Alberta, Canada TIK 3h84

Supporting Information
(1185 pages)
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RETURN TO ISSUE EDITORIAL  nExT

Guidelines for Reporting Molecular Dynamics Simulations in JCIM Publications

Thereza A. Soares*, Zoe Cournia, Kevin Naidoo, Rommie Amaro, Habibah Wahab, and Kenneth M. Merz Jr.

© Cite this: J. Chem. Inf. Model 2023,63,11,3227-

a2xg

Publication Date: May 16, 2023 ~ 1 0 1 3 8 6 6 2
https.//doi.org/10.1021/acs jcim.3c00599 LEARN ABOUT THESE METRICS
Copyright © Published 2023 by American Chemical

Society

Request reuse permissions

Input/output files and data availability ARTICLE SECTIONS | urno |

JCIM now requires depaositing your input files (including topologies, parameters, input files, and initial configurations) and
output trajectory files in a public repository providing a DOl and provide the accession link in the manuscript. Some
available repositories are Zenodo (https.//zenodo.org/), Dryad (https.//datadryad.org/), Nomad (https./nomad-
repository.euw/), and Figshare (https./figshare.com/). If the full trajectories are too large, a selection of clustered structure
representing the respective trajectories should be made available in the public repository.

Simon Duerr
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Real problems from my own PhD

People not sharing their data/models even after inquiring
multiple times

Compiled binary only for 32bit systems and environment not
specified

(2]

Simon Duerr
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Do and Don't data processing

No manual file editing

No manual file copying

Clear track record from raw data
to plots/tables (e.g via scripting)

Go from Python to Microsoft
Word
https://rowannicholls.qgithub.io/py
thon/data/export to word.html

entire gl¢
ancial syst

1 i
Wl

A

Simon Duerr


https://rowannicholls.github.io/python/data/export_to_word.html
https://rowannicholls.github.io/python/data/export_to_word.html

=L Programming Ianguage
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Simplicity is key

Multiply 2d arrays of size (100,100)

,Ny=100)
n X(nx,ny),Y(nx,ny),Z(nx,ny)

j =1,
Z(1,j) = X(1,3)*Y(1,])

Simon Duerr

almost

as fast fast
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Simulation data processing

Running a lot of computations?

Use workflow tools to keep track:
Computational Chemistry

AlIDA
atomate2/jobflow

Machine Learning
Weights and Biases

12

Simon Duerr
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Old school *

Create structure in Avogadro or GaussView

Runpw.x < MGO.opt.in > MGO.opt.out

Extract energies grep ! MGO.opt.out > energies.dat

Simon Duerr

Plot them using gnuplot by entering the commands

> plot ‘energies.dat’ using 1:2 with lines
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struct_opt_band_calc.py

from atomate2.vasp.flows.core import RelaxBandStructureMaker
from jobflow import run_locally
from pymatgen.core import Structure

# construct a rock salt Mg0 structure

mgo_structure = Structure(
lattice=[[0, 2.13, 2.13], [2.13, o, 2.13], [2.13, 2.13, 0]],
species=["Mg", "0"],
coords=[[e, @, @], [0.5, 8.5, B.5]],

# make a band structure flow to optimise the structure and obtain the band structure
bandstructure_flow = RelaxBandStructureMaker().make(mgo_structure)

# run the flow
run_locally(bandstructure_flow, create_folders=True)

14

Simon Duerr
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Weights and Biases

Runs (14) =) [ Q Search panets with regex
Q Seoarch ruvs .
Charts %
v @
raintopl_ace_geometry

® Name (14 e &
® @ wain mry_luscmm_ship(onm(hhypﬂpaumﬁmumo - E

¥ |
@ @ only_vacancy_p0T_hyperparameter
® @ wain_geometry_lessclasses_skip t_hyperp. wne.., a4
@® @ only_vacancy_p0S_hyperparameter X

A step

® @ lessclass_skipconnect_hyperparametertuned p0.5 3 e o L% » 2 N
@ @ oli_best_trial_config_smalitest_adam
® @ ol _best_trial_config_smalltest wtry_wtactaises

eseetry
@ @ 10e-5ir_g0,9_bS512_100epochs_all_skipcoanect ‘
® @ 10e-5lr_g0.9_b256_100epochs_all_smallMN P
@ @ 10e-5ir_g0.9_bl00_ontyidentity 14

® @ 10e-5ir_g0.9_bl00_100epochs_onlyidentity_lessclasses

@ @ 10e-5ir_g0.9_b256_100epochs_onlyvacancy

1@ @ 10e-5ir_g0.9_b100_ontyidentity

® @ 10e-5lr_g0.5_b100_100epochs_onlypeo
Media 12

e~

e ace

comty_wuslane wpcomect Spapaanetemned pl §_ sk -

R S S — T s
- 2 eyt Ui oM AmAtet e .
. .

04
04
02

Snen

0 00 i 1% . a5 e

PETEVY_IICSIMT ANty DOt AT TS e

enciang sk

X a8 v 8

train identity_loss

enect by M armetert

15

Create report

243 panel

. »
i
s
Siep
a
W ’ LA . - -
traintop3_ace_vacancy

wiry Maacistees_Sipcomswct

ed_COHpIcIncy t o

160l 36

233 panel



EPFL e

Prefer scriptable tools to GUIs (less automatable)

Prefer open software to closed software

Simon Duerr

Make everything explicit instead of running single commands

RDM for chemists
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Fig. 4: Mcan absolute deviation of correctly predicted sites and selectivity for other
ions,

Chances that you have to redo something multiple times are high.

Use automated scripts as much as possible to generate plots directly

Iche-eplimetal-site-prediction-v0.2.zip

B iores e ——— supporting_data.zip
wrorers R —— % TV
e »—————- anflp Thave 1 The previewer is not showing all the files.
Meta30 po 5 »: " 106 TP e 304
PO TS » Aets tPas I supportang_dala
Meta30) 0.0 ’ asle Wels i Figure2
Betetas <o * A5 e 2CBA_nometal pdb
All scripts to D - o
varerss — s e
reproduce [¥ 2cha_paperpdb
werr1s R — nea2 P figure exactly 5 scb
w2 .: IR re metal_Zcha_paper.cube
sl - SR TP W Figurald 44 54 TablaS3 54
° 1 2 ] 4 s I Figureld

17

Simon Duerr



cPFL

RDM for chemists

Let’s talk about Jupyter Notebooks

" Jjupyter Quickstart_Example s changes @ Vstrepo  Copy Binder ik
File Edit View Insert Cett Kernel Widgets Help Trusted |Python3 ©
B+ 3 2B 4 ¥ HRun B C » | Code R Memory: 197 / 2048 MB
& Downlcad & & O GitHub % Binder

In [25): import matplotlib.pyplot as plt

In [27): # Temperature vs. Depth
ax = plt.scatter(x=data( ' Temperature'),y~data[ 'Depth’'],c=data|’ 'Salinity']);
plt.gca().invert_yaxis(); # Flip the y-axis
plt.colorbar(label='Salinity’)
plt.xlabel( ‘'Temperature (C)')
plt.ylabel( 'Depth (m)');

’ >
o
o o 56
100
»x4
3 /
£ :
B3
4 a
00 w0
00 us

6 8 10 12 " 16 s 20
emperature (C)

18
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— Jupyter madness

File Edit

View Insert Cell Kernel

B + =< @@ B 42+ % M B C Code

In [3]:

In [2]:

In [4]:

Out[4]:

In [5]:

def f(x): returmn x + 2

y = £(2)

Y:—4

False

print(y)
5

Help

Ak

A

| Python3 O

&  CellToolbar

p

if you look at the
numbers, it's clear
those cells weren't
even executed in
order!

@joelgrus #jupytercon

21
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input functions processing functions

main program

Notebook VS. Script VS. Code

RDM for chemists
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2

O

import marimo as mo

k

X = mo.ui.slider{1, 9)
x

e' =2.718

mo.md( f*"$e”{x.value} = {math.exp(x.value):0.3f}3$")

23

Simon Duerr
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nano? REAL HEY. REAL \WELL, REAL NO, REAL | |REAL FROGRAMMERS EXCUSE ME, BUT
PROGRAMMERS PROGRAMMERS | | PROGRAMMERS | | PROGRAMMERS | | USE A MAGNETIZED REAL PROGRAMMERS
USE emacs USE wim. VSE ed. USE cat. NEEDLE AND A USE BUTTERFLIES.
\ f | | ETEHD\; HAND.
THE DISTURRANCE RIPPLES ~ WHICH ACT AS LENSES THAT  [icE
THEYOPEN THEIR OUTWARD, CHANGING THE FLOW  DEFLECT INCOMING COSMIC COURSE. THERE'
HANDS AND LET THE | OF THE EDDY CURRENTS RaYS, FOCUSING THEM TO = Aty
, ] COMMAND TO DO THAT
DELICATE WINGS FLAP ONCE. STRIKE THE DRIVE PLATTER .

ui

IN THE UPPER HTT"D‘SPHEE‘T

THESE CAUSE HGT\EI"'II'HR‘:' FOCKETS
OF HIGHER-PRESSURE AIRTD FORM,

AND FLIP THE DESIRED RIT.

OH YEAH! GOOD oL
CxTt 4; M-butterfly.

KW

DAMAUT, EMACS.

24
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Code editor

Many choices but if you
don’t have a strong
preference for an editor:

VS Code offers:

the right abstractions,
version control,
iInbuilt terminal,
linting,

formatting,

Al completion,
Jupyter support and
remote capabilities

Why VS Code remains a
developer favorite, year after
year

@ Anastaslja Uspenski

25
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Notebooks in VS Code

¥ JupyterNotebook.ipynb X

+ Code -+ Markdown [>» Run All == Clear Outputs %D Restart Variables =P Export

Welcome to Jupyter Notebooks in VS Code!

Dr Dy B B - W

> msg = "Hello wol
print|(jmsg))

Simon Duerr

" 0.5s

Hello world

Syntax Highlighting, Linting, Formatting
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27

Tools for coding

Linting

Formatting

Code environments
Version control
Continuous integration
Documentation

Simon Duerr



Linting: Automatically detect errors

':‘ri}!t msg

flush: bool
) -> None:

print(value, .., sep="", end="\n', file=sys.stdout, flush=False)

Prints the values to a stream, or to sys.stdout by default. Optional keyword arguments:
file: a file-like object (stream); defaults to the current sys.stdout

sep: string inserted between values, default a space

(9]
S
o
c
<]
£
n

end: string appended after the last value, default a newline.
flush: whether to forcibly flush the stream

Parsing failed: 'Missing parentheses in call to 'print'. Did you mean
print(...)? (<unknown>, line 3)' |

No quick fixes available

PROBLEMS 2

RDM for chemists

v @ hellopy 2
-

Parsing failed: ‘Missing parentheses in call to ‘print’. Did you mean print{...)? (<unknown>, line 3)

) Statements must be separated by newlines or semicolons Pvlancs
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Code environments

Do not install everything in one big environment

Virtual Environment 1 Virtual Environment 2 Virtual Environmant 3
( N I\ ( A
| b | E | ™
| [ [ [
| & [ k | )
| [ iy [
. - [ - [ ]
1 o o)
| \ N N

| |
Python 2.7 ~ ; Python 3.6 ~ , Python 3.10 ~
= L-u:.‘ - [ - =
3rd Party Librarias | = [
— ™ —_— ™ — ™
[y g -
[re— MumPy 1.14.4 r— Pancias 1.00.1 re— Pandas 135
[ [l [
_— -_— -—
i = [ -
— Matplotlib 2.2.6 [~ — PySpark 248 [~ b— Matplotlit 25,1 [~
N X | \
ol

29
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Python version

Different options: (e.g. Python 3.9.7)

Package version

. (e.g.nltk 3.6.2)
- venv/pip/uv :

- smaller/lightweight
- cannot change python version
- only python packages from pypi
- conda/mamba
- change python version
- heavier/slower
- install also other scientific software

conda

venv

30
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f very_long_variable_name is not None

very_long_variable_name.field > 0 or \

very_long_variable_name.is : 1
z = 'hello '+'world 1
wor 1d d 1

nd that): y = 'hello ''world'

ot
SOV EH WN -

:.:.. J -‘(L-,‘O."ld)
- rf'hello {Ln.Ol‘l.d_}’
(this

a = ‘Nll"'.vlo
f

el

Foo ( )
(

o
WNHOOUONAWUMEWN -

LV =S

NNNNENNN -
D~

format everytime on save and ensure
consistent formatting with Python standards

seven_dwwarfs 1

t Grumpy, Happy,

Al

very_long_variable_name
ind very_long_variable_name.f
very long variable name.

a
f rf
this ar
Foo(

fi(

0 rig
-):
N
)
’

Q.

~

Sleepy,

, Sneezy, Do
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Testing

Make sure code does what it is supposed to do

Simon Duerr

pytest

test _answer():
inc(4) == 5
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. Continuous Integration(Cl)

N )

Continuous Integration Continuous Delivery Deploy

\p.,,./ \0,,,,,,,)‘

https://medium.com/digital-transformation-and-platform-enqgineering/a-
quick-guide-to-continuous-inteqgration-and-continuous-delivery-
4df594ae281

Simon Duerr

RDM for chemists



https://medium.com/digital-transformation-and-platform-engineering/a-quick-guide-to-continuous-integration-and-continuous-delivery-4df594ae281
https://medium.com/digital-transformation-and-platform-engineering/a-quick-guide-to-continuous-integration-and-continuous-delivery-4df594ae281
https://medium.com/digital-transformation-and-platform-engineering/a-quick-guide-to-continuous-integration-and-continuous-delivery-4df594ae281
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Github Actions

matrix-build-deploy.ymil
on: puth '

Test ©

& Build Linux

@ Build macOs

© Build Windows

Publish

@' Publish Linux

Waiting for approval

@' Publish macOS

Waiting for approval

&' Publish Windows

Waiting for approval

34

Simon Duerr
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Cl can be useful
for teaching as
well.

We
automatically
extract solutions
from notebooks,
build PDFs and
deploy themto a
website for our
COUrses.

Molecular Dynamics and
Monte Carlo

Q Search el e

Molecular Dynamics and Monte
Carle

Exercises

1. Basic Concapts of
Moot Dynaemics and
Maortn Caro Semnsatorn

2. Sttancal Thermsodynarmcs
and the Boltzmann
Destridution

3 Mome Cario Semuations
and the Photon Gas

4. Introducton 10 Molecular

5 Clnssical Moleculor
Dyramics (MD) Sierwlations

& Properses hom Molocter
Oyramics

= OLI0

Molecular Dynamics and Monte Carlo

In $his course, wo will troat computational methods that are able 10 describe the properties of thermodynamic

of los. These prop are ofther dvia sampling (Monte Carlo
Si of by folk g the time evolion of 8 molecular system for 8 suflicient amount of ime (Moleculsr
Dynarmics Simulations)
The prediction of molacular propactios at frute = NO Mmater it b a chomical reaction in

SOWBON Of In 3N SN2y - fequires More Than the 100ls treated in the course Tntroduction 10 Electronic
Structure Methods'. Finlte tomperature effects can give rise fo substantial dfferences botween an (idealised)
Isolated systom at a hyp 0 K and the phy systomat T' > 0 K. Moleculos have kinetic oneegy, and
the system's behaviour is not governed by its potential energy alone, but by s froe energy, with the effocts of
mmmmmmmwwamunmwaaw
AG = AH ~ TAS. Amough a reaction may be predicted 1 be based on quantum chermical
iufations at 0 K, the oic tarm of the f may sl favour the reaction 10 be execgonic. The
reaction will thus be spontaneous at finte {cf. the soh of certain sals in water, where the
solule cools down due to an ipy, but the 5 Sp duetoa

rise In entropy).

Both Molecutar Dynamics (MD) and Monte Caro (MC) simutaions are techniques Tt aliow 10 obtain

about he of & system, and Bus on &5 Irmodynamic properies at finke
LemOeratue, entropic effects inchuded. The BNk Detween the MIIOSCOPIC Sysiam and the Macroscopic
theemodynamic obsorvables s established In a branch of physics known as During the
following oxercise sessions, you will apply the techniquos that have beon treated in the lecture to both
theorotical and P girg from simple coding over statistcal to actually port
mmmwmmumdmmnmwhwmnmma
the feid, you should be abie 10 gain some MSight INto the basic Methadology and Concepts.

Thoses exercises are based on vanous Wxtbooks and tha Mok Sivedations tutoriad pe by e
University of Amsterdam

https://github.com/Icbc-epfl/mdmc-public

https://github.com/duerrsimon/repo_selective_sync_remove_solutions

= Conterts

Proctical information

35
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=PFL - Version control
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el

- Master Branch
(Production)

Commit #3 (tagged v1.0)

Develop Branch = Feature #1 Branch —

(Developer 1)

Commit #5 (tagged v1.1)

4 At
Commit #1 Commit #2 Comm;t 3 Commit #4 Com&it £5
@ e (€] @ D

d
Commit &3

4 4

Commit #3a Commit #4a Commit #5a

A

Commit §3

% o o

Commit €3b Commit #4b

@ 9

Feature #2 Branch
(Developer 2)
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master

Git | Merging (no-fast-forward)

Default behavior when current branch contains
commits that the merging branch doesn’t have

Creates a new commit which merges
two branches together without modifying existing
branches

Simon Duerr



https://dev.to/lydiahallie/cs-visualized-useful-git-commands-37p1

[read >

master

README.md README . md

Simon Duerr

1. # Hey! 1. # Hello!

RDM for chemists



https://dev.to/lydiahallie/cs-visualized-useful-git-commands-37p1

master

Git | Rebasing

Copies commits on top of another branch
without creating a commit, which keeps a linear history

Changes the history as new hashes are created
for the copied commits

Simon Duerr



https://dev.to/lydiahallie/cs-visualized-useful-git-commands-37p1

41

EPFL A note on commit messages

Conventional Commits

A specification for adding human and machine readable meaning to commit messages

¢

. fix(api): fix wrong calculation of
Seygpe lenesencll BeRe]] 8 request body checksum
<description>
[optional body] feat!: remove ticket list endpoint

[optional footer (s)]
docs: update tutorial

It pairs well with the principle that each commit should be one complete atomic change
that starts and ends with the code base in a working state.

RDM for chemists



VSCode can also help with git

workflows

» versioncontrol.md (Working Tree) X

- T docs > editor > # versioncontrol.md > [ # Using Version Control in VS Code > [#9 #
Me L cn r ommi n foncontr | =
v Staged Changes 1 1[Git overview](images/versioncontrol/overview.png)

: I[Overview of Gi : - .
« scm-provider-category.png 36 ![Overview of Git](images/versioncontrol/overview.png)

2.9 v Changes 2 ) : R
3 ) lrod N **Note:** VS Code will leverage your machine's Git in
VESSIONCONITOLM : < git-scm.com/download) first before you get these featu

: scm-providers-list.png

*# ** When you commit, be aware that if your usernan
Git will fall back to using information from your loca
information] (https://git-scm.com/docs/git-commit#_comm

RDM for chemists
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Git for notebooks

Diffs for notebooks can be large

because they mix execution output

with code.

e e T W 5 R Sy Ty I S

8+

9
18

O

import marimo

__generated_with = "8.11.7"
app = marimo.App(width="medium")

@app.cell
def ():

print("hello world”)
print("second version")
return

B o ol
2 "gells™: [

3 {
4 “cell_type”: "code”, “prter
5 "execyution_count™: 1,
6 "metadata™: {}. v
7 “"outputs®: [
& { .
9 "name”: "stdout”,
12 “output_type": "stream”,
11 “text®: [
- “hello worldin”
124 "second version\n®
13 1
14 1
15 1.
16 “source”: [
—  "print{\"hello world\")"
174 "print(\~second versioni”)"
18 |
19 3
2 ]

21 "metadata”: {

"hide_imput”: false,
“kernelspec”: {
*display_name®; “Python 3°,

[
[T

24+  “"display_name”: “base",
25 “language~: “python™,
26 “name”: “python3”

2%

“language_info"; {
"codemirror_mode”: {
"name”: “ipython”,

“version”: 3

03 ~J

- )

}.
*file_extension®: ".py".
"mimetype”: “text/x-python”,
“name”: “python~,
“nbconvert_exporter”: "python”,
“pygments_lexer®: "ipythoni®,

bl lad LAl B L L L RS P
= LTI o T

-] N
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=PFL . Documentation

script.sh

® 0
():
numl = 1

num2 =
result simple_math(numl, num2)

using System;struct a{static int Main()

{object[]c={"\u0048e\x6c\x6co "+(C\ub®O68ar)
(86+1)+"or\x6c\x64"};typeof(Conso\u@06ce).GetMet
\u00680\u0064s( )[101].Invoke(c,c); 33

1:", numl)
2:", num2)
, sum_result)

D ],7("-,.-—.

name

VVOrSt main()

bad

RDM for chemists
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sum_numbers.sh

good

sum(a, b):
Perform summation two numbers.
Paramete

int or float

The first number.

int or float

The second number.

Returns

two numbers.

Entry point of the program.

numl =
num2 =
result = sumfnuml, num2)

“Number 1:", numl)
"Number 2:", num2)
‘Result:", result)

name_
main( )

excellent

argparse

parser

parser.a
parser.a
args = parser.|

result = (args.
Exception e:

t{"An error occur

1:*, args.
args.t
result)

name
main( )




RDM for chemists

automatically generate documentation
website from code

foo(arg1, arg2)
A method's docstring with parameters and return value.

Use all the cool Sphinx capabilities in this description, e.g. to give usage examples ...

Example:

> another class.foo('', AClass())

Parameters: « arg1 (string) - first argument
e arg2 (module.AClass) — second argument

Returns: something
Return type: string
Raises: TypeError

a6
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Start a project

(9]
S
o
c
<]
£
n

RDM for chemists

https://github.com/MolSSl/cookiecutter-cms


http://www.youtube.com/watch?v=_E7AlaG8zbk

cPFL
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Resources

https://github.com/choderalab/software-development

& choderalab fsoftware-development  he

b Code (D hases 8 1 Pullpequesiz B (D) Adioes ([ Progin (D) Secerity
P omasser = 1 dBeancher 030 Tage a

A fehoders Mirrge sl erarit 877 from Fhimanter S8
B chapter imagey

[ COMTIRIOUS INTEGRATION fre

O DoCUMENEATION e

O UCERSIHG GUIDEURES md

() PCRAGING AN DEPLOVREINT.md

[ s cooewy_ anD SCoe=d

O i Tron_CO0ER. M

O FTrid O TIMEELT oA re

() sEADss.md

[ STRUCTLEING VORIR_ PRCIICT.mE i [ cookintLner ink
O T rEsTovG.me

O WEREIOM_CONTROLMS

0 mpazaar

Software Development Best Practices for
Computational Chemistry

Il voulcstiom

W ork T fr e 3W

XN o

T} 1 Cmmics

A prirer o Loftang desiopment
st practioes for compatational
chemistry

PR D A ChaTLTy

Beryploperand prctary

Rabesiii
Packages

Condributors 18

O 0O
08ié ©O9
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What do you really need?

Unit tests
Publish

Linting/Formatti
ng

Documentation

Format
Environment
CIl/ICD

Versioning

Research scripts/Notebooks | Research code

- yes
Zenodo Zenodo, PyPi, conda-forge, GitHub
yes yes

inline/docstrings Web documentation, tutorials (e.g

using Sphinx)

e.g Notebook, scripts e.g Python modules
environment.yml Docker container

- yes

yes, e.g git yes, e.g git

49
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RDM for chemists

Example case: "

| had a ML dataset of h5 files and corresponding csv files

folder

|
— filel.h5

— file2.h5

L— envs
b— filel _envs.csv
L— file? envs.csv

Simon Duerr

| wanted to split the dataset into a smaller test set and validation set.



=L Use Al productively for your research
data workflows

Be precise and split your commands

You
| have a folder with .h5 files with an identifier. In this folder there is a subfolder "envs" that contains
corresponding csv files in the format identifier_envs.csv.

Take all of the files in the folder and move half of them to a folder test and half of them in vals

GPT-3.5 generates non working python code

RDM for chemists
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You
Write a python programm that iterates over a pair of hi files contained in a folder. Each h5 file has

an associated envs.csv file in the envs folder

generates working example that one can debug

You
Now add functionality to move half the h5/csv pairs to a new directory. Sample them pairs to

choose randomly

Adds the required functionalities and results in working code

53
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GITHUB COPILOT: CHAT ¥ parse_expenses.py X < addresses.rb u sentiments.ts

8 monalisa dgatetime

Vrite unit tests for this function ¢ parse_expenses (expe tring):
*“"Parse the 1 and return the list of triples (date, amount, currenc)
GitHub Copilot AGHOX S LItves
unittest
datetime
test_parse_expenses with valid_input( ) o expenses = (]
expenses_string 023-91-07 4.0 207
expected output = [(datetime.datetime(2023, 1, 2) for line expenses_string.splitlines():
.assertEqual(parse _expenses{expenses string), f line.startswith(“s"):
test_parse_expenses_with_empty_input( ) date, value, currency = line.split (" ")
expenses_string s expenses.append( (datetime.datetime.strptime (date, “NY-m-5d"),
expected_output (] float (value),
f.assertEqual(parse_expenses{expenses_string), currency))
21 return expenses
mittest.main() expenses_data = '''2023-01-0 4.01 0D
323-81-0 K

The code assumes that the datetime module is imported. The test
cases cover different scenarios such as valid input, empty input, input

with comments, invalid date format, and invalid value format




e D B8 0 &
@ transactions.py
parallelize this because the api is slow
+ Submit Edit

def insert_failed transactions_from stripe():
import sqlite3
import stripe
from datetime import datetime, timedelta

stripe.api_key = 'your_stripe_api_key here'

conn = sqlite3.connect('transactions.db')
cursor = conn.cursoer()

(9]
S
o
c
<]
£
n

NOT XISTS tra ) or
} XT PRIMARY KEY,
un NT R,
rency TEXT,
status XT,
eatel IMESTAMP

12
b7
1S3
Q
=
[&)
k)
=
o)
x



http://drive.google.com/file/d/1vkMzNKHPbgl2R-q0hRBlYRj_tqZN2JiQ/view

cPFL
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vO - Generate frontend

‘ A Tt LI

g & cookie consent banmer ‘ & table of financial invoices

Privaie Alpha
=
e - e
=] tET] e
TN TS e—

‘ A sleek pricing page for a 5845,

‘! & simple music player

P T —

56
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Cursor.Al

Mckay Wrigley [ Subscribe
\‘?‘,. "“‘.'

@mckaywrigl

It's a golden age for builders.

People who leverage Al can now build things
that were unimaginable 2yrs ago.

What used to take a team of 5 experts,
$1M+, and a ton of time can now be built by
a solo dev using Cursor in a few days.

The age of superbuilders has begun.

1:41+ 03 Sept 24 - 87,5K Views

This is a bit hyperbolic
but you certainly can
become much more
productive using Al.

Agentic programming

Suggestions directly in the terminal

W ',I

57
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apart
from
chatGPT

RDM for chemists

“ HuggingChat vo.7.0

Making the community's best Al
chat models available to
everyone,

Examples

Write an email from bullet list

Search web (D

Current Madel

mistralal/Mixtral-8x7B-Instruct-v0.1

Model page

Code a snake game

Assist in a task

<

Website

58
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Sharing code

We need our code to be FAIR

Eﬂable / \ccessible

nteroperable

L o

R
”
%

eusable

mon Duerr

Si
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60

How to package code

Just giving someone a code file does not mean the code will run as
intended.

We need:

data
code
environment specification

Simon Duerr

So how can we do this?



sl

https://pointful.github.io/docker-intro/#/20



Solution: Intermodal Shipping Container

~® ' ’ ) =

[ ™ 0 O
Ry O e T
= =98 §
2 o § 53
=3 A standard container thatis 3 § =
-3l loaded with virtually any Q28 g
*_g goods, and stays sealed until T 24 &
>l it reaches final delivery.

...in between, can be loaded and
unloaded, stacked, transported
efficiently over long distances,

and transferred from one mode
of transport to another

| |
>
¢ @ "

Multiplicity of
methods for

(3on13 oy uieny
0} }e0q wouj '8'a)
Alyjoouwss pue Appainb
Hodsuelsy jue)

transporting/storing

)
b

E
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The Matrix from Hell

Static website

Web frontend

Background workers

Onsite
Cluster

— e
e -
e -
e -
R
-
o -

Public Cloud

Contributor’s
laptop

Customer
Servers

63
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* Docker is a Container System for Code -

oo Static website  %® UserDB g¢® Webfrontend % Queue o9 Analytics DB

An engine that enables any
payload to be encapsulated

Multiplicity of Stacks
;Aj@1eudoidde
PeIajul
sdde pue sadiAlas oQ

as a lightweight, portable,
self-sufficient container...

...that can be manipulated using
standard operations and run
consistently on virtually any
hardware platform

Simon Duerr

Multiplicity of
hardware
environments

'

Development QA server Customer Data Public Cloud Production Contributor's
VM Center Cluster laptop

Appainb pue Ajyjoows
aieadiw |ue)

RDM
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Build once... (finally) run anywhere*
e A clean, safe, hygienic, portable runtime
environment for your app.
e No worries about missing dependencies,
packages and other pain points during
subseqguent deployments.

*Where "anywhere" means an x86 server running a modern Linux kernel
(3.2+ generally or 2.6.32+ for RHEL 6.5+, Fedora, & related)

65
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FROM python: -sLim-buster

COPY install_packages.sh
RUN ./install_packages.sh

RUN useradd cheminfo

WORKDIR /home/cheminfo

(9]
S
o
c
<]
£
n

COPY requirements.txt
COPY dimensionality_reduction ./dimensionality_reduction
COPY README . md

UN pip install --no-cache-dir -r requirements. tx

RDM for chemists
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Webapps

Gradio

name output

Clear Submit

gradio/hello_world t with Gradio

https://www.gradio.app/quides/quickstart

67
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https://www.gradio.app/guides/quickstart
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Q e
© locahost 1501

Hello

Anenaton Demd
Plottng Demo
Mapping Demo

Dutafeame Demo

Select 3 demo above,

https://docs.streamlit.io/streamlit-community-cloud/get-started/quickstart

Welcome to Streamlit!

Streamiat 15 an open-source app framework bult specifically for Machine Learning and Data Science
projects. w Select 3 demo from the sidebar 10 see some examples of what Streasit can do!

Want to learn more?

* Check out sreamiitio
o Jump into our documentation
+  Ask 3 question in our community fonums

See more complex demos

*  Useaneural met to analvie the Udadly Sell drrveg Cac imape Dataast
*  Dxplore a New York Coy tideshace dataset

68
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Google Colab

cO Welcome To Colaboratory

L]

File Edit View Insert Runtime Tools Help

+ Code + Text & Copy to Drive Connect - # Editing
Lo SR R
(O What is Colaboratory?

Colaboratory, or *Colab” for short, allows you to write and execute Python in your browser, with

« Zero configuration required

* Free access to GPUs

+ Easy sharing
Whether you're a student, a data scientist or an Al researcher, Colab can make your work easier, Watch Introduction to Colab to learn more, or
just get started below!

P

Getting started
The document you are reading is not a static web page, but an interactive environment called a Colab notebook that lets you write and execute
code.

For example, here is a code cell with a short Python script that computes a value, stores it in a variable, and prints the result:

[ ] seconds_in_a_day = 24 « 68 * 68
seconds_in_a_day

86488

To execute the code in the above cell, select it with a click and then either press the play button to the left of the code, or use the keyboard

eharts it "Tarmemand it eEntar® Ta adlt tha ~ada et Allal tha ~all and cfart oAt inms
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coO ) AlphaFold2.ipynb

File Edit View Insert Runtime Tools Help

+ Code  + Text & Copy ta Drive

v ColabFold v1.5.5: AlphaFold2 using MMseqs2

Easy to use protein structure and complex prediction using AlphaFold2 and Alphafold2-multimer. Sequence
alignments/templates are generated through MMseqs2 and HHsearch. For more details, see bottom of the
notebook, checkout the ColabFold GitHub and read our manuscript. Old versiens: v1.4, v1.5.1, v1.5.2, v1.5.3-patch

accessible to all, Nature Methods, 2022

* Input protein sequence(s), then hit Runtime -> Run all

[ »] query_sequence: PIAQIHILEGRSDEQKETLIREVSEAISRSLDAPLTSVRVIITEMAKGHFGIGGELASK

= LUse : tospecify inter-protein chainbreaks for modeling complexes (supports homo- and hetro-oligomers). For example PL..SK:PL..SK for a homodimer

jobname: ~ test

num_relax: 0

= specify how many of the top ranked structures to relax using amber

template_mode: none

« none = notemplate information is used. pdbles = detect templates in pdb100 (see notes). custom - upload and search own templates (PDB or mmCIF format, see notes)

Show code

> Install dependencies

©  Showcode

70
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20231218

colab frequently updates

th e e n V| ro n m e nt = Expanded access to Al coding has arrived in Colab across 175 locales for all tiers of Colab users
» |mprovemnants to display of ML-based inline completions (for eligible Pro/Pro+ users)
+ Started a series of potebooks highlighting Gemini AP| capabilities
= Enable 3/Ciri+L 1o select the full line in an editor

nOt rel Iab Ie en Oug h fO r = Fixed bug where we weren't correctly formatting cutput from multiple execution results
Sharing researCh Code » Pylhon package upgrades

= CUDATT.EoCUDA 122

= tensorflow 2.14.0-» 2.15.0
@ tensorboard 2.14.0->2.15.0
o keras 2.14.0--2.150

You will need to constantly o Nviia divers 525,105 17 > $35.104.08
- . . o tensorflow-ges-config 2.14.0-= 2.15.0
malntalﬂ |t a ::.igframe::m_n-:-:w.u

@ geemap0.28.2 -»0.29.6

o pyamow 9.0.0-> 10001

o google-generativeai 0.2.2 = 0.3.1
= jax 0.4.20 —=0.4.23

@ jadib 0.4.20 == 0.4.23

= Python package inclusions

@ kagglehub 0.1.4
= google-cloud-aiplatform 1.38.1

https://colab.research.google.com/notebooks/relnotes.ipynb

71
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https://colab.research.google.com/notebooks/relnotes.ipynb

. Packaging %
pyOpenSci

1 Learn obout the bosikc slements of 6
Python packoge.

t h n w 2 oo
U PYTHON AR
Package PACKAGING

beginner-friendly

Index e

Loarn whot belengs kn o README Ne and
how to odd on 0S1-opproved license.

4

5 Loam how 1o add project metodota to a
pypeoject.tomi e to support publication on PyPi

RDM for chemists

https://www.pyopensci.ora/python-package-gquide/tutorials/intro.html



https://www.pyopensci.org/python-package-guide/tutorials/intro.html

cPrL
ZenOdO Archive your code as is

OGitHub +

= Citable Code

RDM for chemists

https://www.youtube.com/watch?v=gp3D4mf6MHQO



https://www.youtube.com/watch?v=gp3D4mf6MHQ
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When should you start doing this?

TECH DEBT

MONKEYUISER .CoM

~
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