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Reading

Video lectures:

9.2 - Jupyter.mp4
9.3 - Pandas.mp4
9.4 - Graphing with Matplotlib.mp4
9.5.1 - Intro to ORMs in Python.mp4
9.5.2 - Flask.mp4
9.6 - ORMs in Ruby.mp4

History of pandas: https://qz.com/1126615/the-story-of-the-
most-important-tool-in-data-science/

https://qz.com/1126615/the-story-of-the-most-important-tool-in-data-science/
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Reading

The XY problem
https://xyproblem.info/
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The development loop
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The development loop
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The development loop

We often have several loops inside each other:

• Local testing (development)
Code in Sublime, run a server on your machine
Server reloads any changes near-instantly
Changes visible and testable in a few seconds

• Dry-run testing (staging)
Code in Sublime, do a git commit and deploy to the staging servers when 
ready
Changes visible and testable in a few minutes

• Real-world operation (production)
When ready, do code review, testing, security checks, then a deploy to the 
production servers
Changes visible and testable (by all users!) in a few hours
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The development loop

Always keep the development loop as tight as possible.

Test everything in development first!
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Text editors

A good text editor should:

- Not interfere with programmers’ work (by adding extensions or 
refusing to save as different file types)

- Highlight syntax

- Show all files in the current project (not just folder), for easy 
browsing
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Debugging



Imperial means Intelligent BusinessImperial College Business School 10

Debugging
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Debugging – classic pitfalls

• “It can’t be me, it must be a problem with the library.”
• “I’ll just file an angry bug report on Github...”
• “My environment must be OK.”

Difficulties in debugging are usually caused by false assumptions.

The bigger the assumption, the harder it is to question.

Always question your assumptions. If things aren’t working, you need 
to step back and question some larger assumptions.

This is why a good night’s sleep, a fresh mind and a second opinion 
are our best debugging tools.
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Rubber duck debugging
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The bridge method

Build a bridge between where you are and a working solution,
then cross it step by step.
(See PDF on the bridge method)
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Debugging fallbacks

• Try things out
• Poke around in the debugger
• Look at examples/tutorials
• Look at documentation
• Do a Google search

(focus on Stack Overflow)
• Post on Stack Overflow
• Post on product forums
• Post on product mailing lists
• Open an issue on Github
• Use the rubber duck
• Ask a friend or colleague
• Contract the work out
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Reporting bugs
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Reporting bugs

https://stackoverflow.com/questions/240323/how-to-report-bugs-the-smart-way
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Reporting bugs

https://stackoverflow.com/questions/240323/how-to-report-bugs-the-smart-way
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Reporting bugs

http://www.catb.org/~esr/faqs/smart-questions.html
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The Jupyter notebook
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The Jupyter notebook

Interactive computing environment, supporting a 
variety of languages, which allows code, analysis 
and results to be saved in a “notebook.”

Spun off from the iPython project, a visual Python 
interpreter, in 2014; now supports other languages.

The logo references Galileo’s notebooks 
describing his discovery of the moons of Jupiter.
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Jupyter keyboard commands

Shift and enter: execute current cell

Escape enters command mode

Escape, then a: add new cell above

Escape, then b: add new cell below

Escape, then d, then d: delete cell
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psycopg2
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psycopg2

psycopg2: a Python interface to Postgres. It wraps libpq, the C interface to 
Postgres.
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psycopg2

Probably named after psyco, an unmaintained JIT 
compiler for Python, and pg for postgres

Aims to:

• support heavy multi-threading and release the Python 
interpreter while connecting or exchanging data with 
the DB;

• have an aggressive caching policy for the physical 
database connections (opening a new connection has 
quite an high overhead);

• have a nice, non hard-coded way, of mapping 
PostgreSQL types to Python ones

[https://www.free-soft.org/FSM/english/issue01/fog.html]
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psycopg2

Concepts in psycopg2:

• The connection: a link between you and the database 
server (can be open or closed)

• The cursor: a tool used to run queries and store our 
place when we are (gradually) loading results.
One connection can have many cursors.

Operations in psycopg2:

• Execute a query
• Fetch results from a query (this is done separately)
• Commit a transaction
• Roll back a transaction
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psycopg2
import psycopg2 as pg

Open connection:
connection = 
pg.connect('postgres://postgres:postgres@localhost/dvdrental')

Make a cursor:
cursor = connection.cursor()
Run a query:
query = 'SELECT * FROM film'
cursor.excute(query)

Fetch results:
results = cursor.fetchone()
or
results = cursor.fetchall()
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Pandas
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A fast, popular Python analysis library, 
originally intended for financial time series 
data. 

Developed in 2008 by Wes McKinney, 
working at a capital management firm at the 
time.

Pandas is from the econometric term panel 
data (time series)
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ORMs
(Object-relational mappers)
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ORMs

Object-relational mappers connect database tables with 
Python objects (or objects in another programming 
language).

A class is a definition which allows us to make objects. 
For example, we may define class Dog with name and 
breed:

Class Dog():
def __init__(self, name, breed):

self.name  = name
self.breed = breed
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ORMs

Once we have the class, we can define objects of class 
Dog:

dog_1 = Dog(‘Fido’, ‘Great Dane’)
dog_2 = Dog(‘Rover’, ‘Labrador’)

print(dog_1.name)
Fido

print(dog_2.name)
Rover
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ORMs

A class definitition that corresponds to a database table is called a model.

For example, this is our model for Film:

class Film(db.Model): 
__tablename__ = 'film'  
film_id = db.Column(db.Integer, primary_key=True)  
title = db.Column(db.String(255), index=True, unique=True) 
description = db.column(db.Text())  copies = relationship('Inventory')
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ORMs

Once we have this model,

• We can make Film objects and have SQLAlchemy add them to the 
database for us

• We can query the database and SQLAlchemy will automatically make Film 
objects for us
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ORMs
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SQLAlchemy
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sqlalchemy

SQLAlchemy goes one step further than psycopg2: it is a 
full object-relational mapper, allowing database entities 
and operations to be manipulated in pure Python.
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Python and the Flask web server
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The Jinja templating language
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Flask:
The simplest web server
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Python and the Flask web server
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Defining a model

class Inventory(db.Model):
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Defining a model

class Inventory(db.Model):
film_id = db.Column(db.Integer(), primary_key=True) 
inventory_id = db.Column(db.Integer(), ForeignKey('film.film_id'))  
store_id = db.Column(db.Integer())  

def __repr__(self):    return str(self.inventory_id)
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Setting up the database connection

class Config(object):   
SQLALCHEMY_DATABASE_URI = 

"postgres://imperial:imperial@imperial.csi1xfxus5vm.eu-west-
2.rds.amazonaws.com/dvdrental”

from flask_sqlalchemy import SQLAlchemy

app.config.from_object(Config)
db = SQLAlchemy(app)
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Making queries

filter_by(uuid=uuid).first()

.order_by(func.random())

db.session.add(c2)  

db.session.commit()
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SQLAlchemy

https://www.pythonsheets.com/notes/pytho
n-sqlalchemy.html
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SQLAlchemy

https://www.pythonsheets.com/notes/pytho
n-sqlalchemy.html
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SQLAlchemy

https://www.pythonsheets.com/notes/pytho
n-sqlalchemy.html
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SQLAlchemy

https://www.pythonsheets.com/notes/pytho
n-sqlalchemy.html
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SQLAlchemy

https://www.pythonsheets.com/notes/pytho
n-sqlalchemy.html
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SQLAlchemy

https://www.pythonsheets.com/notes/pytho
n-sqlalchemy.html
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SQLAlchemy

https://www.pythonsheets.com/notes/pytho
n-sqlalchemy.html
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SQLAlchemy

https://www.pythonsheets.com/notes/pytho
n-sqlalchemy.html
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SQLAlchemy

https://www.pythonsheets.com/notes/pytho
n-sqlalchemy.html
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SQLAlchemy

https://www.pythonsheets.com/notes/pytho
n-sqlalchemy.html
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Speeding up loading data

How do we insert thousands or hundreds of thousands of rows 
efficiently?

ORM insert methods are often slow.

There are special "bulk insert" methods but they are are also 
frequently slow.

In practice, the fastest method is often to handcraft a single 
SQL statement with lots of rows inserted at once. Python can 
be used to put the statement together.


