Introduction to
Coding in Python

Dr. Sarah Groves



* You should have:
* Anaconda/miniconda installed (with Python

interpreter)
* VS Code installed (or an IDE you like)
. * Git/GitHub account
Setting up your |
) * Today we will add:
com pUter for th IS * Afolder location to organize your files (code
files and data files for this class)

class

* VS Code extensions:

* Jupyter notebook extensions

* Optional extensions: CSV viewer
* Python packages needed for this class



How do coding
tools fit together?

* Writing code # running code

* Think of coding like running a
restaurant
* .py files
* Jupyter notebooks
* VS Code (IDE)
* Python interpreter
* Terminal/Command Prompt
* Anaconda & environments
* GitHub and git

* Your code = the recipe

* |t describes ingredients and
steps, but a recipe does not
cook itself!

.py file



Folder
Organization: The
recipe book

* Pick one location to make a folder for
this class (Documents? UVA Box?
Home?)

* Each lab will have its own subfolder that
we will put in this folder

* Any extra data/files from Canvas should
go here

* Think about what you want to name
your files!

* You will open this folder every time
you work on this class!



* The chef reads the recipe line by line and
executes each instruction

* Different chefs exist:

Python * Python 3.7
Interpreter: * Python 3.9
The Chef * Python 3.11...

* Same recipe with different chef = slightly
different outcomes!



Terminal &
Command Prompt:
The Order Counter

* The terminal is where orders are placed

python analysis.py
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recipe”

* We can access the terminal through
stand-alone apps (terminal, command
prompt) or within VS code

* Like different windows at the same order
counter



The Restaurant: The Big Picture

/ . : ... and put them ... which you can send ...which tells the chh
You write recipes . .
in a recipe book to the order counter (Python) what to
(code)... .
(folder)... (terminal)... cook

| need an
analysis.py,
stat!

_/

The Restaurant (VS Code)

All of this happens inside the restaurant, VS Code!



VS Code &
Integrated
Development
Environments:
The Restaurant

VS code is a place to work on code (write recipes), view data files
(peek in the kitchen), and run your code through a terminal (tell
the chef what to cook)

Integrated: many tools in one place
Development: place to build code

Environment: workspace

o0 e® « > P search 8- BOoED
EEEEEEEE *) weicome % @ -

‘ou have opened a folder.
: .
Visual Studio Code

Opening a folder will close all currently open
editors. To keep them open, add a folder Edltlng eVOIVed
instea d.
You | locall
Start Walkthroughs
3 Newri ® Learn the Fundamentals
E open...
E_g Clone Git Repository... R Get Started with Bookm...
5¢ Connect to...

& GitHub Copilot

Recent
BME23156_52026 ~/Library/CloudStorage/Googl...

@ Get Started with Python ...

BME_2315_F2025 ~/Library/CloudStorage/Goog...
VCell_Analysis ~/Documents/GitHub
VCell_Analysis (Workspace) ~/Documents/GitH... More..
xpz5km (Workspace) [SSH: login.hpc.virginia.edu] ..




Welcome VS COde IDE

o e e 5 O search 8- e 0B

EXPLORER - ¥ Welcome % m -

s MO FOLDER OPEMED

You have not yet opened a folder.

. -
Visual Studio Code

Opening a folder will close all currently open

editors. To keep them open, add a folder Edltlng eVD]Ved
instead.
You can clone a repository locally.
Start Walkthroughs
Clone Repository [1:_ New File...

® Learn the Fundamentals
To learn more about how to use Git and = open...
source control in VS Code read our docs.

i Updated
£9 Clone Git Repository... A Get Started with Bookm...

>¢ Connect to...

& GitHub Copilot

Recent

BME2315_52026 ~/Library/CloudStorage/Googl...
BME_2315_F2025 ~/Library/CloudStorage/Goog...
VCell_Analysis ~fDocuments/GitHub

@ Get Started with Python ... [¥eElE

% Get started with Data Wr...

et

VCell_Analysis (Workspace) ~/Documents/GitH... Mare...
xpzbokm (Workspace) [SSH: login.hpc.virginia.edu] ..

More...

Recently opened
folders

> OUTLINE
> TIMELINE
> HIDDEN ITEMS

®O0AD # Live Share

l\/] Show welcome page on startup

Always start by opening your class folder
from VS code!



Add a file Add a folder Refresh Collapse all folders VS ‘ Od e I D E

Search or run a command

p me = _Meyer_Groves l] U U] Dg |
“ Your chosen folder! PezsIA S20zE ey
File Explorer @ EXPLORER @ addTwoNumbers.py X Name Of ﬁle B RmE

~ BME2314_S2025_MEYER_GROVES [ EF O & python> @ addTwoNumbers.py .
Sea rCh 2 lectures 1 # addTwoNumbers.m | Ru n FI Ie
[ ]

> problem sets # Test function, adds two numbers

# 15 7/22/2020
v python

L
-
> __pycache__ def addTwoNumbers(a,b): H H
> .ipynb_checkpoints i c=a+b Scrlpt Edltor D S L
| return-c
@ addTwoNumbers.py | eturn a—
@ divideTwoNumbers.py L]
matrix_example.py —_—
A

— V
python basics 2.ipynb
thon basics class.ipynb = .
= . Terminal (Mac)

python basics in class.ipynb

W~ wm Bk WN

LU

Extensions

. : [ ] L ] = smgroves — -2sh — BOx24
pythOn_baslcs_bquy—o”g'py Last lagin: Thu Jan & 12:37:26 on console a

python_basics_buggy.py (base} sworoves@Sarahs-MacBock-Fro = % [
python_basics_buggy2.py

python_basics.py

python_basics2.py

test_addTwoNumbers.py

+« 0 U DD

python basics.ipynb .I

LU CINE R R I

test_divideTwoNumbers.py
Untitled.ipynb

B BME2315-Schedule_2025.xlsx
@ schedule_adjusted.xlsx

i BME2315-Schedule - xIsx.xIsx

Console/Terminal/Output

PROBLEMS  OUTPUT  DEBUG CONSOLE  TERMINAL  PORTS Bl python +~ @M @ --- ~ X

/Users/smgroves/Documents/anaconda3/envs/BME2315/bin/python '/Volumes/GoogleDrive/My Drive/UVA Postdoc/BME 2315/bme2314_S2025_Meyer_Grove
s/python/addTwoNumbers. py" I

@ (BME2315) (base) smgroves@acBook-Pro-3 bme2314_S52025_Meyer_Groves % /Users/smgroves/Documents/anaconda3/envs/BME2315/bin/python "/Volume
s/GoogleDrive/My Drive/UVA Postdoc/BME 2315

> OUTLINE /bme2314_52025_Meyer_Groves/python/addTwoNumbers. py"
> TIMELINE (BME2315) (base) smgroves@MacBook-Pro-3 bme2314_S52025_Meyer_Groves %
> HIDDEN ITEMS

X ®oAo %Wo @ Ln8,Col1 Spaces:4 UTF-8 CRLF {& Python 3.9.21 (BME2315%conda) & (%

Python version



Let’s practice!

STEPS 1-2 from Setup checklist

Make or choose a folder location for this class on your
computer (NOT IN DOWNLOADS PLEASE).

Open VS Code (or another editor). If you have a PC +
Anaconda, open VS code THROUGH ANACONDA
NAVIGATOR.

Stand your name card up on its edge when you are
done. Raise your hand for help!



Anaconda:

The supplier & pantry
Conda environments:
The kitchens

* Anaconda is the supplier that includes Python and scientific
libraries

* The package manager gives you a stocked pantry

* Conda environments = separate kitchens
* The base environment is the default

* You can make as many environments as you want. This is
useful for organizing projects.

* Each kitchen can have different chefs (Python versions) and
different pantries

* Ensures there are no “ingredient conflicts”
* VS code works in one kitchen at a time

“This special package requires

pythenda’ create .. _
base special_en special_en

v 2

Python 3.11
Matplotlib
3.10.8
Seaborn
0.13.2

conda activate ..



The Restaurant: The Big Picture

...to different kitchens (environments)...
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ingredients...

-

| need an

the blue
kitchen!

...and put them in
a recipe book
(folder)...

You write recipes
(code)...

analysis.py from

Orange kitchen,
get me a
statistics.py!

... which you can send to
the order counter
(terminal)...
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...with different chefs
(Python versions)...

The Restaurant (VS Code/IDE)




VS Code IDE Terminal

>evhol  Which kitchen, chef & pantry do we want?

¥ Welcome > Python: Select Interpreter recently used {5 PROBLEMS  OUTPUT  DEBUG CONSOLE  TERMINAL  COMMENTS  PORTS B zsh

Python: Configure Tests The base env is already

Python Debugger: Clear Cache and Reload Window other commands Oagﬁzé}g\amves@‘sﬂahs—MacBook—Pro BME2315_52026 % conda activate BME2315

Python Debugger: Report Issue... smgroves@Sarahs—-MacBook-Pro BME2315_52026 %

¢ contribution-reports @ & 0/A 0 #& LiveShare Query Align &) CSVLin Spaces: 4 UTF

Python Debugger: Show Output
Python: Clear Cache and Reload Window | am activating a special env (BM E231 5)
Python: Clear Workspace Interpreter Setting

Python: Create Environment...

Python: Create Terminal & & & smgroves — -zsh — 80x24
Python: Enable Source Map Support For Extension Debugging Last login: Thu Jan 8 12:37:26 on console
Python: Install the Jupyter extension [(base) smgrovesPSarahs-MacBook-Pro ~ % conda activate BME2315

Hithon: Launch TnsorBoang (BME2315) smgroves@Sarahs-MacBook-Pro ~ % [J

Python: New Python File
Python: Report Issue... alkthrougl
Python: Show Output

Python: Start Native Python REPL g Lot « . 3
Python: Start Terminal REPL Conda aCl'Ivate uu
B Clone Git Repository... A Get Starte “Source activate uu n

< Connect to...
@ Get Starte

Recent s

= Get Starte
CPC_condensate_images ~/Box/CPC_Model_Project
Cahn Hilliard Madal  ~Macomeante/iGitHR hara

Command palette: Command/Control + Shift + P

Configures the right version of Python for
Configures the right version of Python for the entire IDE this specific terminal session

Do this once! Do this when installing packages




Importing
packages (adding
food to the pantry

* conda and pip are two major
“warehouses”

* Most python packages are hosted on Python
Package Index (pypi) and can be installed with
pip

* Ensure the right conda environment is
activated to add the package in the right
location

* If a package is not available through pip, try
conda (or look at the install guide)

|

Last login: Thu Jan 8 13:59:41 on ttys@@2

(base) smgrovesPSarahs-MacBook-Pro ~ % conda activate BME2315
(BME2315) smgrovesPSarahs-MacBook-Pro ~ % pip install seaborn

Requirement
Requirement
Requirement
| Requirement
| Requirement
| Requirement
Requirement
| Requirement
| Reguirement
| Requirement
| Requirement
Requirement
| Requirement
| Requirement
Requirement
Requirement
Requirement

already
already
already
already
already
already
already
already
already
already
already
already
already
already
already
already
already

satisfied:
satisfied:
satisfied:
satisfied:
satisfied:
satisfied:
satisfied:
satisfied:
satisfied:
satisfied:
satisfied:
satisfied:
satisfied:
satisfied:
satisfied:
satisfied:
satisfied:

seaborn in ./Documents/anaconda3/envs/BME2315/1ib/python3.9/site-packages (8.13.2)
numpy!=1.24.0,>=1.20 in ./Documentsfanaconda3/envs/BME2315/1ib/python3.9/site—pack
pandas>=1.2 in ./Documents/fanaconda3fenvs/BME2315/1ib/python3.9/site—packages (frc
matplotlib!=3.6.1,>=3.4 in ./Documents/anaconda3/envs/BME2315/1ib/python3.9//site-r
contourpy>=1.8.1 in ./Documents/anaconda3/envs/BME2315/1ib/python3.?/site—packages
cycler>=0.108 in ./Documents/anaconda3/envs/BME2315/1ib/python3.9/site—packages (fr
fonttools»>=4.22.8 in ./Documentsfanaconda3/envs/BME2315/1ib/python3.?/site—package
kiwisolver»=1.3.1 in ./fDocuments/anaconda3/envs/BME2315/1lib/python3.9/site-package
packaging»>=28.8 in ./Documents/anaconda3/envs/BME2315/1ib/python3.%/site-packages
pillow>=8 in ./Documents/anaconda3/envs/BME2315/1lib/python3.%/site-packages (from
pyparsing»>=2.3.1 in ./Documents/anaconda3/envs/BME2315/1ib/python3.9/site-packages
python-dateutil»>=2.7 in ./Documents/anaconda3/envs/BMEZ316/1ib/python3.9/site-pack
importlib-resources»>=3.2.8 in ./Documents/anaconda3/envs/BME2315/1ib/python3.9/sit
pytz>=2828.1 in ./Documents/anaconda3/envs/BME2315/1ib/python3.%/site-packages (fr
tzdata>=2822.7 in ./Documents/anaconda3/envs/BME2315/1ib/python3.9/site-packages |
zipp>=3.1.8 in ./Documents/anaconda3/envs/BME2315/1ib/python3.9/site-packages (frc
six>=1.5 in ./Documents/anaconda3/envs/BME2315/1ib/python3.9/site-packages (from

{BME2315) smgroves@Sarahs-MacBook-Pro ~ % JJ


https://pypi.org/

The Restaurant: The Big Picture
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The Restaurant (VS Code/IDE)



We could share recipes by...

» Telling them face to face

* Good when you don’t want to
share a secret recipe

e Bad for coding

* Handing them a copy or a B o Does e butter
piCtU e , T ' completely

e What if it’s hard to read? bt T — ey

 What if they want to update oo
the recipe and send it back? — ore

« What if they want to see B et . vanilla?
multiple iterations of the oD L o o '
recipe (did they recipe-test?) - - : Im?

T Looah Q4 - 3 Seem

e Typing up the recipe and
sending them the most
recent version and past
versions with notes about
why things changed

o W




Outside the restaurant: sharing recipes

How do we contribute to the
shared recipe book online?

2.
3
4.
Shared recipe book online
(“remote”) 2.

The Restaurant (VS Code/IDE)

/

ﬁ.@

1.

-

Another Restaurant

Get a local copy of the
shared recipe book (“clone”)
Make changes (“commit”)
Add these changes back to
the remote book (“push”)
Regularly check if anyone
else made changes to the
shared book (“pull”)

If someone made conflicting
changes, figure out how to
combine them (“merge”)



This is how GitHub works

* Github hosts your code, qit is the version control system

* In this class, we will use GitHub to share code (with
partners and instructors), code collaboratively, and
track changes

Remote,

S@ GitHub The “commit” process

Local Remote

working staging remote
)

[ } Local. individual

https://livablesoftware.com/development-process-in-github-basic-infographic/



* Entirely different recipe books

* In this class, | suggest using a different
repository for each lab

Lab 1, gitrepo  Lab 2, git repo

Do not
NEST git
repos!

GitHub

Repositories Do not git

init your
entire
home

directory

Your class folder

Lab 3, git repo




GitHub Branches

* Different remote versions of the same shared book
* |n this class, we will use branches for individual work within a

shared project (starting with Lab 1)

branch3
branch?2
A branch1

Main/master: default

Origin:l‘.‘remote” branch alias
alias
Shared recipe book online

4 Local A (“remote”) 4

gt —

-

—
g / g
The Another

[ » PR R 5 | » P R 5



GitHub (remote, online)

[ N ¥ | ) Members- People ENG-BM X | () Module0 % ) smaroves/VCell_analysis: A
« c %3 github.com/smgroves/VCell_Analysis
2 &6 Q@ a v = NHEO O % merich Bruwmed @ Fiotly [ Baby [l Mathonco

= O smgroves | VCell_Analysis

<» Code (2) Issues Il Pullrequests (&) Actions [B Projects (D Security |~ Insights 51 Settings

© vcell_Analysis #ubic

Current branch mn - ¢ zsse © o

M Ost rece nt CO m m it o smgroves Merge branch 'main’ of https://github.com/smgroves/VCell_Analysis

Looks like the
folder structure
on your local
computer

im
im
im
im
im
im
im
im
im
im
im
m
m
im
im
im
im
b]
b]

wvscode

1_rna_analysis

2_rna_to_protein

3a_vCell_GUI

3b_cli_vCell

3e_run_pyveell

4_post_VCell_processing

5_veell_to_ch

functions

functions_CLI

functions_SG

image_analysis

plotting_functions

protein_abundance

testing

veell_models

veell_out

workspace

.D5_Store

gitattributes

x

o

Appointments | Be...

CANVAS @ PanOpto

57 Pin

Q. Gotofile t

veell analysis from command line
updates to veell to ch and pinferna genes
renaming folders for full pipeline

mass conservation and moving files
recrganize

more PMP sims and haspin stripe sims

PMP3 transition

Merge branch 'main’ of https:/fgithub.comf{smaroves/VCel...

Update line_plot.R

fixed all plot and moved to functions_SG

adding movie 1o functions folder

new sims

working on newest model

analysis of TMT data

line plots for talk

working on fleld data sims

PMP3 transition

updates to veell to ch and pinferna genes

new max for pmpl

Initial commit

(% FB [ Lactation Rooms () Jobsinterfolio (B} Quattrics [ Trella

@ Unwatch 1

ofd285 - 2 daysago  1L) 126 Commits

3 years ago

2 months ago

3 months ago

2 months ago

2 months ago

tast month

tast month

2 days ago

2 months ago

3 months ago

2 months ago

2 years ago

4 months ago

3 years ago

2 years ago

3 menths ago

last month

2 months ago

2 days ago

3 years ago

T4 YV&RoO®BBD B O :

[3 All Bookmarks

+-0on g e@

Q Type[/]to search 8 -~

Y Fork 0 -

Download the code or clone repo

About @

ir Star 0 -

Auxilliary code for analyzing outputs of
VCell Models

[ Readme

Activity

0 stars

1 watching

LG B

0 forks

Releases

No refeases published
Create a new release

Packages

No packages pubfished
Publish your first package

Contributors 2

e smgroves Sarah Groves

i acalvarezy Catalina

Languages

® R445% @ Jupyter Notebook 357%
® Python 10.8% ® MATLAB6.9%

o Shell 2.1%

Suggested workflows
Based on your tech stack

@R R package Configure




LET’S PRACTICE!
Getting set up with
GitHub

Stand your name card on its edge when you are done.

Help your neighbors!
If you need a TA/instructor, raise your hand!

You will be my repo so that you have your own local
copy AND your own remote copy. Then when you
push/pull, you contribute to YOUR copy. But you can still
pull from mine.

You should

. That means you can complete the steps today
and hand in the checklist at the end of class, meet with me
before Thursday, or (if everything was successful) turn it in
Thursday at the beginning of class.

On Friday/beyond: your own repo, add

collaborators, and push and pull to your own repos
- You will pull content from the repo you are forking today

- | suggest making a new repo for each lab, add the
appropriate content, and share with peers
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