
Packages



Overview 

• Definitions:
oWhat a package is, and how it relates to 

scripts, modules, and libraries.

• The Python distribution:
o Does not include everythingenough
o when you need extra functionality? 

• Built-in packages:
o The import keyword, and simulating 

randomness with the random module.

• Installing third-party packages:
o pip, PyPI, examples.

• Conclusions



Definitions

• What is a ‘package’

• Relation to other terms: ‘scripts’, ‘modules’, ‘libraries’, ‘functions’ 



What is a package

• A collection of code 

owritten by someone else

o… or you

you can create packages

• Ready-made ‘tools’ inside

o something to use (implementation 
detail hidden)

o… in your own software creations 



Nested relationships

• Function
o small collection of special-purpose 

code

• Script
o file you run
o internal structure? (e.g., functions, main)

• Module 
o script with several functions
o imported into other scripts

• Package
o folder-bundled collection of modules

• Library
o collection of packages



The Python distro

• ‘General’ programming lang.

omany, many use-cases

• Light distribution 

o core functionality

• Install additional functionality

obasic arithmetic is often not enough

o e.g. no core vector



The Python distro

• ‘General’ language

omany, many use-cases

• Light distribution 

o core functionality

• Install additional functionality

obasic arithmetic is often not enough

o e.g. no core vector

Less code, same output, more

speed



Built-in packages
import keyword

Built-in package example: random



The import keyword

• random
o Example package

• import 
o Sanctions access

• import random 

o to every function in random 



Using random 

• Accessing functions

odot ‘.’ accessor

oattribute access operator

opull out a function for use

• random.choice
oaccept, e.g., list of strings

o return a single element selected 
randomly

o uniform distribution of probability



Namespaces and import 

• Why choose one over the other?

• Calling same function often?

ofrom random import choice

omodule prefix not needed

• Using numerous libraries?

omodule prefix makes code explicit

omore readable



Scope & collision prevention

• Keeping loaded functions scoped
o inside their module container.

• Namespace Collisions
o A local choice will overwrite a 
selectively imported choice

• Scoping Advantages
o random.choice allows…

o…reuse of choice identifier locally

o no ‘naming conflicts’

• Essential…
o for large codebases

o when importing multiple libraries.

random module

contains: choice

your script

your own: choice

CONFLICT



Coin toss simulation

• Idea: 

orandom.randint(0, 1)

o one of two equally likely outcomes

o State space like a coin

• Meaning: 

o let 0 mean heads and

o let 1 mean tails.

$ python coin.py

heads

$ python coin.py

tails

0  → heads 1  → tails



Visualising a coin toss with turtle

• The idea: 
odraw the coin-toss random walk 

instead of just printing it, using 
Python's built-in turtle module.

• Start the turtle at 
o the left edge of the window

o facing right.

• Flip a coin at every step
o heads turns 45° up, 

o tails turns 45° down

• Then move forward

heading = 45 if coin == 0 else -45

start

0  → heads

1  → tails



The result: a wandering path

• Turtle behaviour

odrifts steadily across the window 
while wobbling up and down

• Run it again

odifferent path



Installing packages
Packages out with core distribution

Python Installs Packages (pip)

Example: numpy



Installing packages 'pip'

• The Python Package Index

opypi.org

omassive repository of open-source 
third-party packages

• The Package Manager (pip): 

o standard tool to install packages 
onto your machine

PyPI

(pypi.org)
pip install your

machine

$ pip install numpy



Example 

• ‘General’ language

omany, many use-cases

• Light distribution 

o core functionality

• Install additional functionality

obasic arithmetic is often not enough

o e.g. no core vector

Less code, same output, more

speed



Conclusions

• Packages let you reuse ready-
made code instead of writing it 
yourself.

• Scripts, modules, packages, and 
libraries each build on the last.

• import unlocks the standard 
library — like random — for free.

• random.randint powered a 
coin toss, visualised with a turtle.

• pip and PyPI open up the wider 
Python ecosystem.



Thanks!
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