Introduction to Python
for applications to biomedical industries

BME 6303 | CRN 19454 | 3 credits

Asynchronous Learning | Lectures & Assignments Available Online

Office Hours, Mondays, 2:30 pm Central
Qutublab.org/python



Instructor: Dr. Amina Ann Qutub
Amina.Qutub@uisa.edu

Additional Assistants:
Byron Long (Byron.Long@utsa.edu)

Erin Pollet (Erin.Pollet@utsa.edu)

Jenny Brethen (Jennifer.Brethen@utsa.edu)

Office Hours, Mondays, 2:30 pm Central or by appointment
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What does this course offer?

After completing the course, students will have the
foundational background to be able to design
their own programs, mine public biomedical data
sources, and tackle a range of problems in biology
and bioengineering using Python.

—
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Why learn Python?

» Python is the most in-demand programming
language by employers (Source: IEEE Specfrum).

« Python's utility across medical centers, the tech
industry (e.g., Google, Amazon), and academia
stems from its versatility, ease of use, and ifs open-
source structure.




“Computer programming for everyone”

» Python sprung from Dutch programmer Guido van
Rossum’s holiday “stay-at-home” hobby >30 yrs ago

« Goals of Python (from Guido's DARPA proposal):
« “An easy and intuitive language just as powerful as major
competitors
« Open source, so anyone can contribute to its development
« Code thatis as understandable as plain English
« Suitabllity for everyday tasks, allowing for short development
times”



What do | need for the course?

« A computer with reliable internet access & abllity to
download >300MB programs
« Willingness to learn & struggle in learning
« The class is at the level of every student in the

sense that the semester project / programs can
range from very simple to as complex and
sophisticated as desired

* An interest in math and computing



What do | need for the course?

« AcCcess to websites
« UTSA’s Blackboard - included with course
* Python.org - free
 PyCharm or other Editor - free
 W3Schools.com/python - free
» ZzyBooks.com —
« Optional albeit helpful (downside, $77
subscription)
 Sign in or create an account af
learn.zybbooks.com
» Enfer zyBook code: UTSABME6303Fall2020



What do | not need?

« Extensive programming background
* Python experience
« Commercial software




Logistics 101: Reading References

New to programming?
https://wiki.python.org/moin/BeginnersGuide/NonProgrammers

Programming backgrounde
https://wiki.python.org/moin/BeginnersGuide/Programmers



https://wiki.python.org/moin/BeginnersGuide/NonProgrammers
https://wiki.python.org/moin/BeginnersGuide/Programmers

Logistics 101: Getting Started

1. Download Python @ the welbsite www.python.org

C 0 @& pythonorg ¥ O B P »0O

Downloads Documentation Community Success Stories News Events

Functions Defined

The core of extensible programming is defining functions.
Python allows mandatory and optional arguments, keyword
arguments, and even arbitrary argument lists. More about

defining functions in Python 3

911235813 21 34 55 89 144 233 377 610 987

Python is a programming language that lets you work quickly
and integrate systems more effectively. 2> Learn More
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Python

& python’ . I (& -

About Downloads Documentation Community Success Stories News Events

All releases

Download Download for Windows

Source code
Python 3.8.5

Download Pythot

Windows
Note that Python 3.5+ cannot be used on Windows XP
Looking for Python

Linux/UNIX, Mac Of

Mac OS X or earlier.

Not the OS you are looking for? Python can be used on

Other Platforms

Want to help testd many operating systems and environments.

i " i i .
Docker images licence View the full list of downloads

Looking for Python
Alternative Implementations
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% Python 3.8.5 (32-bit) Setup

pgthon
wmdows

Install Python 3.8.5 (32-bit)

Select Install Now to install Python with default settings, or choose
Customize to enable or disable features.

@ Install Now
C:\Users\amina\AppData\Local\Programs\Python\Python38-32

Includes IDLE, pip and documentation
Creates shortcuts and file associations

—> Customize installation
Choose location and features

;M Install launcher for all users (recommended)

M Add Python 3.8 to PATH Cancel
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& Python 3.8.5 (32-bit) Setup — | X

Setup was successful

Special thanks to Mark Hammond, without whose years of
freely shared Windows expertise, Python for Windows would
still be Python for DOS.

New to Python? Start with the online tutorial and
documentation.

See what's new in this release.

@ Disable path length limit

Changes your machine configuration to allow programs, including Python, to
bypass the 260 character "MAX_PATH" limitation.

pgthon

wundows Gloe
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Python Command Shell

¥ python 3.8 (32-bit)

Python 3.8.5 (tags/v3.8.5:588fbb8, Jul 20 2020, 15:43:88) [MSC v.1926 32 bit (Intel)] on win32

Type "help", "copyright", "credits" or "license" for more information.
>>>

| ¥ python 3.8 32-bit)

iPython 3.8.5 (tags/v3.8.5:580fbb@, Jul 20 2020, 15:43:08) [MSC v.1926 32 bit (Intel)] on win32
Type "help", "copyright", "credits" or "license" for more information.

>>> print("Hello, awesome human!")

Hello, awesome human!

2>




Python Command Shell vs Editor

« Python code can be written in the shell. The shell is great for short
tasks and programs.

« A code editor or infegrated development environment (IDE) helps

organize larger programs.
1. Edit and Save Source Code
2. Highlight Errors in Syntax and Formatting

3. Debug Code




Editors or IDEs

 Many code editors exist. If you are already familiar and happy using
one, feel free to use it.
« Examples: Pydev plugin for Eclipse, GNU/Emacs, Visual Studio Code,
Spyder, Jupyter Notebooks

Free Python IDE Python IDE for Mac Python IDE for Windows
« PyDev * PyDev

e PyDev
¢« Pycharm « Pycharm

Visual Studio Code

Visual Studio Code

Visual Studio Code

Spyder

Spyder Spyder

Thonny

Thonny

Thonny
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Edi'l'OI'/ IDE PYChCII'mI hitps://www.jetbrains.com/pycharm/

Tools Solutions Languages Company Support Store Q m ¥

PyCharm What's New Features Learning Center Buy

PyCharm

The Python IDE
for Professional Developers

DOWNLOAD



Online Real-Time Coding Tutorials

* There are many options for learning Python through online, interactive
tutorials. There are also games, videos and block coding.

« We're going to reference several online tutorials throughout this course.
When anything is required reading, a URL / website will be provided. To
get started please bookmark:

1. W3School Python Course
hitps.//www.w3schools.com/python/python_getstarted.asp
2. Main online “textbook” is an interactive zyBook (S77):
* Intro Video: hitps://vimeo.com/285133146/48bc?0afb5
« zyBook Programming in Python 3 with zyLalbs
« Sign in or create an account at learn.zybooks.com
» Enter zyBook code: UTSABME6303Fall2020
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Our First Python Code - Performed 3 ways

® python 3.8 (32-bit)

° Python 3.8.5 (tags/v3.8.5:580fbbe, Jul 20 2620, 15:43:08) [MSC v.1926 32 bit (Intel)] on win32
y ° Type "help", "copyright", "credits" or "license" for more information.

>>>

In the
Python Shell

>>> today_is_august_24 = True
>>> if today_is_august_24:

print("Welcome to Introduction to Python for Applications to the Biomedical Industries!™)

- .
- .

- .

Welcome to Introduction to Python for Applications to the Biomedical Industries!

>>> today_is_august_24 = False

>>> if today_is_august_24:
print(“Welcome to Introduction to Python for Applications to the Biomedical Industries!"™)

-




Our First Python Code - Performed 3 ways

wa y 2 . Result Size: 625 x 461
.

#!/bin/python3 Hello, World!
print("Hello, World!™)

Through the
Web Result Size: 571 x 394
browser On #1/bin/python3 Hello, Welcome to Introduction to Python for the Biomedical In

W3S h | today_is_august_24 = True
(:: (:)(:) if today_is_august_24: print("Hello, Welcome to Introduction to

Python for the Biomedical Industries!")

https://www.w3s
chools.com/pyth
on/trypython.asp
?filename=demo

h e | | OWO rl d Wa-i‘ting.f.or.t.p.s.?.OZdoub.Ie.\.f
B



https://www.w3schools.com/python/trypython.asp?filename=demo_helloworld

ur First Python Code - Performed 3 ways

Eile Edit View Navigate Code Refactor Run Iools VCS Window Help MyfFirstPythonProject_08_24 - C:\Users\amina\Dropbox\( _2020\Python_Course\main.py - O X
w a 3 ([ J irstPythonProject_08_24 main.py welcomeToClass (1) * Q
[ J Projectw O = B — welcomeToClass.py main.py C\..\main.py intro.py

MyFirstPythonProject_08_ 2 A v
> venv library root

intro.py

Through the

welcomeToClass.py

| D E / e d i‘I‘O r welcomeToOurPythonCl

External Libraries

PyC h O rm Scratches and Consoles

def print_hi(helloWorld):

print(f'Hi, {helloWorld}')

if __name__ == '__main__"':

print_hi('Python!"')

un: welcomeToClass (1) o —
C:\Users\amina\PycharmProjects\MyFirstPythonProject_88_24\venv\Scripts\python.exe C:/Users/amina/Dropbox/Classes_2828/Python_Course/welcomeToCla
Hello, welcome to Introduction to Python for Applications to Biomedical Industries!

[T} ey ]

= Process finished with exit code @
3
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