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TOPICS +

+ Virtual Environments

+ How to run scripts from the terminal
+ More complicated functions

+ Creating and importing modules

+ Dealing with large data.

+ Debugging

O



VIRTUAL ENVIRONMENT

Different projects require different packages.

+ Different packages may be incompatible with each other,

+ Some projects require a specific version of a package,

+ Your old code may be incompatible with newer package versions,
You will have conflicts in your libraries and be unable to do your work :(

- Virtual environments can manage packages for differe

Popular package managers are
+ conda and pip, accessed within the command line,

+ and Anaconda which has a GUI.



Bash o)

S python -m venv /path/to/my-venv
$ source /path/to/my-venv/bin/activate

(my-venv) $ deactivate

Windows

>python -m venv /path/to/my-venv
>/path/to/my-venv/Scripts/activate.bat

(my—venv) >deactivate
If using conda
conda create —-n my—-venv

conda activate mu-venwv

(my-venv) conda deactivate Link to more options:
Pttps://docs.python.org/3/I|brary/venv.htm


https://docs.python.org/3/library/venv.html
https://docs.python.org/3/library/venv.html
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Once your environment is activated,
you can install packages with pip, conda or Anaconda

(my-venv)$ pip install numpy

(my-venv) $ conda install numpy

+ Installs latest available version by default OR specify which version to install.
+ Dependencies are installed automatically.

If you have a list of required packages, run:
(my-venv)$ pip install -r requirements.txt

(my-venv) $ conda install —--file requirements.txt
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It's good practice to make
a new virtual environment for each project.



RUNNING SCRIPTS



+
([

TYPES OF PYTHON FILES

(This is a guide and not strictly enforced by Python)

Scripts (.py)

Modules (.py)

Notebooks (.ipynb)

Executes all at once

Generally not executed.

Cells are executed individually.

Runs unattended.

Stores functions, classes,
global variables.

Interactive. You can log your
work.




Creating a script
Use any text editor: vim, nano, Notepad++, Visual Studio Code
Then save file with a “.py” extension and run.

(my-venv) $ python /path/to/file/my-script.py
(my—-venv) $ python3 /path/to/file/my-script.py

IDEs

Integrated development environments (IDEs) provide a
comprehensive environment to write, run, interact, debug.

Examples include Spyder, PyCharm.



O VUW_SNAP

Welcome @ my-script.py X

® my-script.py

1  print("Hello world!")|

[+1 yangelaxue@yange: ~/Documents/VUW_SNAP

(snap-venv) - S python3 my-script.py
Hello world!

(snap-venv) : $ [




Python reads
top to bottom,
left to right.

JORVIIVES \V:\= &8

Wy-script.py @ analysepy X @ data utilpy

Y

@ analyse.py > ...

25

& Live Share

import numpy as np
import matplotlib.pyplot as plt

data name = 'data/inflammation-01.csv'
data = np.loadtxt(data name,delimiter=',")

n patients, n days = data.shape
days = np.arange(n days)

fig, axes = plt.subplots(1l,3,figsize=(8,3),sharey=

axes[0].plot(days,data.mean(axis=0))
axes[0].set title('Mean’)

axes[1l].plot(days,data.max(axis=0))
axes[1l].set title('Max')

axes[2].plot(days,data.min(axis=0))
axes[2].set title('Min')

for ax in axes:
ax.set xlabel('Days")

axes[0].set ylabel('Frequency')

plt.savefig('figures/data-@l.png'H
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>~

True,tight layout=True)
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< £ VUW_SNAP m . ne @M 1 7 n_x
& analyse-1.f 2 analyse-2.p: ® analyse-3.p » utilpy ., b~ O
You can move this
Contains functions that can help analyse and plot data. funcﬁon1x)anotherf”e.

| “util” for utility
i“;iiz :;%E{:i;;;?pyplﬁt as plt

f plot mean max min(data,save name:str):

Brief description of
the files contents.

Creates a plot of the mean, max and min number of events per day
for a single dataset.

Describe the function, its
R parameter(s) and
patients, n days = data.shape
days = np.arange(n days) retu rn(s)
fig, axes = plt.subplots(l,3,figsize=(8,3),sharey=True,tight layout=True}

axes[0].plot(days,data.mean(axis=0))
axes[0].set title('Mean’)

axes[1].plot(days,data.max(axis=0))
axes[1].set_title('Max')

axes[2].plot(days,data.min(axis=0))
axes[2].set title('Min')

for ax in axes:
ax.set xlabel('Days')

axes[0].set_ylabel('Frequency')

fig.savefig(f'figures/{save name}.png')

Ln19,Col47 Spacesi4 UTF-8 LF {} Python | & FinishSetup snapvenw (3.12.3) @ Golive () Prettier 3



O VUW_SNAP &8~

» analyse-3.py X

import numpy as np Import yOUF funCtIOn

import
from util import plot mean max min
data names = [
'data/inflammation-01.csv',
'data/inflammation-05.csv’,
'data/inflammation-10.csv’',
all data = (np.loadtxt(name,delimiter=',') for name in data names)

idxes = [int(name.split('-"')[-1].split('." ) for name in data names]

for i, data in zip(idxes,all data):

Replace mess with a
single line

plot_mean_max_min(data,save_name=”'data-{i}'ﬂ

0 # Live Share Spaces:4 UTF-8 LF {} Python | &€ FinishSetup snapvenv(3.12.3) @ Golive @ Prettier [®




COMPLEX
FUNCTIONS



*args and **

" my function(x,y,a=10,*args,**kw

This is my function.
Parameters “a rgS" IS a tuple
“kwargs” is a dictionary

Required input parameters.
float
constant. Default is 10.

arguments.

named arguments, stands for 'k ~d arguments

Combination of x and vy.
ret = a*x + vy
return ret




LOADING LARGE DATA FILES



+

GENERATORS

Problem:

Solution:

The data file(s) size is too large, so we are
unable to load it all into RAM (

Load only a portion of data into memory
at a time, so that we are not storing
information that we are not using.



o
def get data(f names):

for name in f names: « e s .

yield np.loadtxt(name,delimiter="',") This is in functional form:
the keyword “yield” is used

data names = [ instead of “return”.

‘data/inflammation-01.csv',

'‘data/inflammation-05.csv',

‘data/inflammation-10.csv’, data_generatorisa generator
] type. The data is only loaded or

calculated as needed.

data generator = get data(data names)

for data 1n data generator: |
print|(|"Perform operations here."|)




data names = |
‘data/inflammation-01.csv',
‘data/inflammation-05.csv’',
‘data/inflammation-10.csv',

]

data generator = (np.loadtxt(name,delimiter="',"') for name in data names)

for data 1n data generator:
print("Perform operations here.")

This is in list comprehension form:
It does the same thing shown in the previous slide.




	Galaxy
	Agenda
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Engaging the audience
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21

