Files needed today:
python_practice.py [canvas]

Introduction to
Coding in Python

Dr. Groves
Dr. Peirce-Cottler
Module O Lecture 1

Learning objective: | can do basic tasks in
Python (loading a file, writing a for loop,
calling a function) using VS code or another



* You should have:
* Anaconda installed
* VS Code installed (or an IDE you like)
* A GitHub account

* |n module 0, we will add:

Settl ng u p yOU I * A folder Iocatiqn to organize your files (code
com puter for th S {'l/lsezand data ﬁ!es fc.)r this class)

. ode extensions:
CIaSS * Jupyter notebook extensions

* Optional extensions: CSV viewer
* Python packages needed for this class
* Github repositories for each project



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



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

Home?)
* Each Module will have its own subfolder
Folder that we will put in this folder
. . * Any extra data/files from Canvas should
Organization: The 20 here
recipe book * Think about what you want to name

your files!



* 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

1 " 1IN Al 1V Wl 1N 1 | ,bl IN71 I’ 11 IRAINWS LI 1IN LAl IMI’JIJ.V/

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] ..




Let’s practice!

Make a folder for this class on your computer.
Open VS Code (or another editor).

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



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!

Open the folder for this class in VS code.

Add python_practice.py from canvas into this folder
and open it in VS code.

Go to the extensions marketplace and download
Python & Jupyter.

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

Tip: File > New Window will open a new window
with the welcome page again



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)...

0N

oa
ool 5

Anaconda supplies th
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)...

AR
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.+which tells the chef (Python

what to cook

N
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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 § Leam thel “« . "
Python: Start Terminal REPL Conda aChvate BM E2315
¥ Clone Git Repository... iy Ot Binrie “source activate BME2315”

< Connect to...
@ Get Starte

Recent
CPC_condensate_images ~/Box/CPC_Model_Project

= Get Starte

Cahn Hilliard Madal -« MDaciimente/GitHiR hMara

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/

Let’s practice!

(1) Using the command palette, select the base environment
in VS code
OR
(advanced, in terminal*) make a new environment for this
class and select it in VS code.
(2) Using the terminal (in VS code or separate app), activate
the conda environment and
pip install pandas numpy scipy ipykernel matplotlib
Stand your name card up on its edge when you are done.
Raise your hand for help!

*conda create --name BME2315 S26 python=3.12 numpy pandas scipy ipykernel matplotlib



Using genAl for
coding

&« Post

# *. Andrej Karpathy @ Co-founder of OpenAl

:W @karpathy (ChatG PT)

Director of Al at Tesla
coding | call "vibe coding", whg

gnentials, and forget thaj
Ms (e.g. Cursor Cg

There's a new king
the vibes, embra¥
It's possible becaus®
getting too good. Also
barely even touch the keyl
"decrease the padding on thé
find it. | "Accept All" always, | do
error messages | just copy pag

2 you fully give in to
¥de even exists.

2r w Sonnet) are
SuperWhisper so |
Yumbest things like

alf" because I'm too lazy to
the diffs anymore. When | get

ith no comment, usually that

fixes it. The code grows be prehension, I'd have to
really read through it fg LMs can't fixa bug so |
just work around it g goes away. It's not
too bad for thro amusing. I'm

building a project Svebapp, but it's not really codg- | just see stuff,
say stuff, run stuff, and copy paste stuff, and it mostly works.

6:17 PM - Feb 2, 2025 - 5,.3M Views
O 1.3k 11 5.4K Q) 31K [] 16K B f

C} Read 1.3K replies



B

| just followed the

recipe that ChatGPT
made me... | don't

know where | went

wrong.
L ]

i % TAKE :
AWAY.

N\

The Restaurant (VS Code/IDE)




What should we do
instead?

Open in VS Code the python_practice.py™ file
you just added to your folder

*The completed practice is due next Thursday 1/23



Open: python_practice.py in VS Code in your folder!
* Python practice (submitted through
GitHub) will be due TUESDAY January 27
by 12:30pm
* Rubric for Module 0O individual
assignment:
* GitHub Repo for Module O

* ReadMe updated

* Python practice file on your own branch with
Announcements all problems completed

* Jupyter Notebook



Tip # 1:
Run code in “chunks”
when developing

Or, how to break code into smaller pieces that
are easier to run and interpret with interactive
mode or Jupyter notebooks



Try following

along on your Interactive mode in Python

own computer!

* #%% will make code cells that can run in interactive mode within a
normal .py file

* Requires Jupyter extension (running Jupyter in the background)

Run file in terminal

. . ' ]
& python_practice.py @ Interactive-1 X (0
code > %@ python_practice.py > ... iz X Clear Al D Restart - B, BME2315_526 (Python 3.12.11)

1 # This is your first coding assignment for Computational BME.

2 # As discussed in class, feel free to use AI tools to help you complete this
~ assignment, but remember to cite them. Connected to BME2315_S26 (Python 3.12.11)

PROBLEMS QUTPUT TERMINAL PORTS JUPYTER DEBUG CONSOLE

@ (base) smgroves@Sarahs—iMac BME2315_S52026 % /Users/smgroves/opt/anaconda3/envs/BME2315_S26/bin/python "/Users/smgroves/Google Drive/Teaching/BME2315_52026/code/python_practice.py

20
Traceback (most recent call last):

File "/Users/smgroves/Google Drive/Teaching/BME2315_S2026/code/python_practice.py", line 76, in <module>
result = find_fib_above_limit(5@)

File "/Users/smgroves/Google Drive/Teaching/BME2315_52626/code/python_practice.py", line 67, in find_fib_above_limit
while a == limit:

R v v

(:()(j(a (:EEII = TypeError: '<=' not supported between instances of 'str' and 'int'
12 " # you can use three double-quotes to write multi-line comments
13 XXX Write your pseudocode here XXX [1] v 0.0s
14 End
15 nnn -e ' # you can use three double-guotes to write multi-line comments\nXXX Write you
\_1h

. , , Code results & plots show up here
https://code.visualstudio.com/docs/python/jupyter-support-py 23



https://code.visualstudio.com/docs/python/jupyter-support-py

In plain English, write out (line by

line, as the computer should see

them):

- What are the inputs?

- What are the outputs?

- Whatis computed or
calculated?

- What variables are set or
initialized?

To ﬁ; 2 o - Any logic statements like
I p o IF-THEN-ELSE

IF condition THEN
sequence 1

Write pseudocode

ENDIF

[ )
ﬁ rSt - Any loop structures like

REPEAT-UNTIL
REPEAT
sequence

Or, how to design a project and decide what UNTIL condition
even needs to be coded before starting WHILE

WHILE condition
sequence
ENDWHILE

FOR
FOR iteration bounds
sequence
ENDFOR

Problem 1



Problem 2

Tip #3:

You should try to be as
descriptive as possible,
based on the context of the
problem you are solving

In the practice problem, it
will not be helpful to say:

a=0#setatoo
b=1#5setbtol

Instead, say:

a=04# set a to the first fibonacci number
b=14# set b to the second fibonacci number

Comment your code

Or, how to remind a future you what you did

and why



Modules (ingredients) come
from warehouses (Python
libraries)

Anaconda, the supplier, pulls
from these warehouses and the
ingredients end up in your pantry
(conda environment)

Any package you have installed
in your environment can be used

isl?[a){[gl:‘:ecrﬁge with import Ti p #4: Do n ,t
S reinvent the wheel

Means “Go to the NumPy
warehouse, bring the linalg
ingredients into my pantry, and

label them |a.” Or, how to use common Python libraries to
make things easier and more efficient

from matplotlib import pyplot as plt

Means “From the maiplotlib
warehouse, grab pyplot and label
it plt” From numpy.linalg import *

Problem 3

La.norm()

Norm()



*  Whenever you can think of a
chunk of code as a step in a
process, it is useful to write it as
function

* Apply the same code to different
inputs

* Import your own functions from

modules (.py files) into your final °
Jupyter Notebook report TI p #5 o
o
Example folder structure:

Don’t repeat

v Data
B data2.csv

B datal.csv
B project_notebook.ipynb yo u rS e

@ error_calc.py

@ stats_functions.py

Example implementationin ~ OF, how to recognize when you should write
project_notebook.ipynb: functions and |OOpS

from error_calc import functionl, function2
import stats_functions as sf

import pandas as pd

data = pd.read_csv("data/datal.csv")

outputA = functionl(data)
outputB = functionl(data)

print(sf.stats_functionl(outputA, outputB))

Problem 4



Tip #6:
Read your error
messages

Somewhere in the Or, how to decode what is going wrong and

code, you asked me

to print 20... ﬁgure Out a hX

BLEMS QUTPUT TERMINAL PORTS JUPYTER DEBUG CONSOLE

“Python, run
python_practice.py”

2@
Traceback (most recent call last): On line 76, | tried to run the
File "/Users/smgroves/Google Drive/Teaching/BME2315_S2026/code/python_practice.py", line 76, in <module> - . ’ Ly .
result = find_fib_above limit(5@) find_fib_above_limit” function...

PP PP PSPPI PP PP

File "/Users/smgroves/Google Drive/Teaching/BME2315_52026/code/python_practice.py", line 67, in find_fib_above_limit ﬁ ...which is defined around line 67, ]

vhile a < limit: and this function has an error...

AAAPAAAAAN

str' and 'int' ...because you asked

me to compare a

Problem 5 “string” to an integer

TypeError: '==' not supported between instances of




* Think of different use cases for a function you
write
* Consider the extremes of the use cases
* Write tests that run the function for those
extremes, and then check if the answer is
correct
* If things are hard to decipher, add lots of print
statements!
* Ininteractive mode, you can type directly into the PY
notebook TI p #7 ®
* The notebook will remember any variable in ¢
this session, but they are cleared

close out of the notebook OT A ¢ t yo u r COd e

@ python_practice.py Interactive-1 m -
code > @ pythan_practice.py > () sum_even_fib C X Clear All "D Restart - [, BME2315_S26 (Python 3.12.11)
1 # This is your first coding assignment for Computational BME. N ' ‘

# As discussed in class, feel free to use AI tools to help you complete

this assignment, but remember to cite them. "
Print «“ 1St roblem ”n Var a bl@ ge you to try the problems yourself first and only use AI
) ls you are stuck to benefit your learning. a=1

1 Baelow | Debug Ce

5 # %

& # Problem 1: Practice writing pseudocode

7 b=5

! # Write pseudocode that will input a integer N and output the sum of the en
first N numbers in the fibonacci sequence.

9 # Fibonacci sequence starts: @, 1, %, 2, 3, 5, 8, 13, 21, ...

i # Example: If N = 5, the output should be @ + 1 + 1+ 2 +3 =7

11 c=a

12 nnn g you can use three double-quotes to write multi-line comments ra v 0.0%

12 XXX Write your pseudocode here JOO(

14 End

15w

16 c=1%
Run Cell | Run Above 0.0s

17 # A%

18 # Problem 2: Cmmety code =

19 # Comments are very he 1pl 1 for others (especially when pair-coding!) and :
ynurs:lt to understand your code! Add comments to the following code, printia > b)
which will run but produces the wrong output. Once you comment the code, i3 w005
you should be able to identify the error and fix it {the correct total False

that should be printed is 12).

20 N=6&

P bl m 6 21 | = ‘ IPrEss Enter | to execute.
ro e 27 Aa=0 & sat a tn the first fihnnarri nimher



* By next class: download GitHub Desktop a
pp if you aren’t familiar with using GitHub

(otherwise command line is fine!)

* Complete video assignment and
comprehension quiz (remember you can
retake it as many times as you'd like!)

Homework


https://desktop.github.com/download/
https://desktop.github.com/download/

	Introduction to Coding in Python
	Slide 2
	How do coding tools fit together?
	Folder Organization: The recipe book
	Python interpreter: The Chef
	Terminal & Command Prompt: The Order Counter
	The Restaurant: The Big Picture
	VS Code & Integrated Development Environments: The Restaurant
	Let’s practice!
	Slide 10
	VS Code IDE
	Let’s practice! (2)
	Anaconda: The supplier & pantry Conda environments: The kitch
	The Restaurant: The Big Picture (2)
	Slide 15
	Importing packages (adding food to the pantry)
	Let’s practice! (3)
	Using genAI for coding
	The Restaurant: The Big Picture (3)
	What should we do instead?
	Announcements
	Tip # 1: Run code in “chunks” when developing
	Interactive mode in Python
	Tip # 2: Write pseudocode first
	Tip #3: Comment your code
	Tip #4: Don’t reinvent the wheel
	Tip #5: Don’t repeat yourself
	Tip #6: Read your error messages
	Tip #7: Test your code
	Homework

