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Beginner?

Just use Google Colaboratory! (web-based version of Python Juypter notebook)

Examples Google Drive

Filter notebooks

Title Last opened a First opened w

CO Welcome To Colaboratory 11:47 AM Sep 30, 2020

O N UntitledO.ipynb % O N UntitledO.ipynb ¢
-« «'

File Edit View Insert Runtime Tools Help File Edit View Insert Runtime Tools Help

+ Code + Text . + Code + Text

o ° print(“Hello, world")

Hello, world
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IPython (markdown language)

https://www.markdownguide.org/cheat-sheet/

+ Code + Text
Table of contents O X

| Section 1 Notebook

Sub-section 1

B3 Section T B I <> o M : v @ O

# Section 1

Section 1

v Sub-section 1

[ ] print("Hello, world")
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https://www.markdownguide.org/cheat-sheet/

IPython (files)

* Supports additional file creation and management (also Google Drive linking)

M X + Code + Text

hello.py X
Ca [

1 print("Hello, world!")

» [ sample_data
B hello.py

* By default saved in Google Drive, can also save notebooks to Github or export

LN UNIVERSITY OF

W) CALGARY




IPython (getting information)

help(<item>)

Help X

Signature: len(obj)
Docstring: Return the number of items in a container.
Type: builtin function_or_ method

+ Code + Text

Help Help X

° lef foo(x):

"""Return square of x

mimnn

X Signature: foo(x)
return x * X Docstring: Return square of x
File: /content/<ipython-input-6-83d6eedcd43e>
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IPython (getting source code)

item?? foo??

Help X

° foo(x):

"""Return square of x"""

Signature: foo(x)
return x * x

Source:
foo(x):
foo?? """Return square of x"""
X * x
File: /content/<ipython-input-8-a2fe98673a08>
Type: function
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IPython (getting suggestions — table completion)

Tab completion (mimics the pop-up you get in most IDEs for completion)

x =[]

O x-1I
i
) append
Q clear

@ copy

X

aépend() count() insert() reverse()
clear() extend() pop() sort()
copy () index() remove()

) count
@ extend
) index
) insert
@ pop

) remove
) reverse
Q sort
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IPython (getting suggestions — wildcard)

*Text?

Help X

BytesWarning
DeprecationWarning
FutureWarning
ImportWarning
PendingDeprecationWarning
ResourcelWarning
RuntimeWarning
SyntaxWarning
UnicodeWarning
UserWarning
Warning
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IPython (running external python .py files)

hello.py X

° %run hello.py 1 print("Hello, -world!")

Hello, world!
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IPython (In/Out)

History stored in array blocks In and Out
Here In[9] produced Out[9] = 100, so we used it in In[10] as input to make Out[10]

© rrint(In[oD)
print(In[10])

10 * 10
Out[9] * 10

[10] Qut[9] * 10

1000

Great when you have a long or large calculation you

for previous don’t want to re-calculate but didn’t store into variable

___for previous previous
for previous previous previous

10
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IPython (variables)

You can also use variables to store data in between blocks which is often a better

But do remember you have to run a previous block before later can access it

Variables

Variable inspector may impact runtime

performance while open.

Name Type
int
int
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IPython (terminal commands)

Not only can use access terminal commands using !
But you can also get data from them, or send data out of program

Some commands don’t need !, like run, cd, mkdir, Is, cp, rm, cat, man, more, my, ...

° lecho "hello, world" O - = e
print(x)
 pwd

Ils [> ['/content']

[> hello, world [31] message = "Hello, world!"
/content lecho {message}

hello.py sample data
Hello, world!
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IPython (timing)

%timeit

%%timeit

for one line (%time run once)

for multiple lines (%%time run multiple lines once)

%timeit x = [n ** 2 for n in range(1000) ]

[> 1000 loops, best of 5: 264 ps per loop

230 us =

%timeit x = [n ** n ( ) ]
9.36 pus per loop (mean + std. dev. of 7 runs,

1,000 loops each)
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IPython (timing dangers)

Be wary of stored results in timeit (could use time to only run once, or make sure
we are sorting random each time)

° import random
L = [random.random() for i in range(100000)]

%timeit L.sort()

The slowest run took 30.01 times longer than the fastest. This could mean that an intermediate result is being cached.
1000 loops, best of 5: 691 ps per loop

You can also profile something using prun

lmporﬂt random 7412 function calls (7312 primitive calls) in 4.308 seconds

L = [random.random() for i in range(100000) ]
%prun %timeit L.sort()

Ordered by: internal time

ncalls tottime percall cumtime percall filename:lineno(function)
6111 4.269 0.001 4.269 0.001 {method "sort' of 'list' objects}
.036 .00e4 .305 .478 <magic-timeit>:1(inner)
.002 .000 .002 .000 socket.py:543(send)
.000 .000 .000 .000 {built-in method builtins.compile}
.000 .000 .308 .308 execution.py:909(timeit)
.000 .000 .305 .478 execution.py:125(timeit)
.000 .000 .000 .000 ast.py:320(generic_visit)
.000 .000 .000 ast.py:193(iter_child nodes)
.000 .000 {built-in method builtins.getattr}
timeit.py:183(repeat)

| profiled the timeit command

It ran 6111 samples

.000
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Onward to ... Optional
Advanced Python

Jonathan Hudson
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